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| The 
EVIDENCE 


Of Your Professional Skill — 


Your careful examination and diagnosis of each pair of eyes A 
the task of prime importance. We know that. But what proof 
can you give except the finished glasses. In your patient's mind, 
don't the glasses represent the sum total of your ability, the eyi- 
dence by which you are judged? We believe much depends on 
the way your prescriptions are filled and for that reason spare no 
effort to give you better glasses and service. 


Ten Reasons for Your Consideration 


. Personal attention given each 
B by manager or his assistant. 


Complete stocks of the best 
qualities at all times. 

. Surface grinding where ac- 
curacy is possible and also a 
reality, 

. Lenses are clean-cut and 
edged to true accurate shapes. 


. Assembled with unusual skill 
and adjusted to exact meas- 
urements. 


6. Inspection that does more 
than inspect—that rejects in- 
ferior materials wherever 
found. 


. Each pair of glasses is 
cleaned, polished and com- 
. pletely sterilized. 
. Packed carefully to insure 
quick safe delivery. 
9. Messenger service maintained 
to speed deliveries. 


10. A positive guarantee of satis- 


faction goes with every job. 


RIGGS OPTICAL COMPANY 
Where your patronage is always appreciated. 
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THE HISTOLOGIC STRUCTURE OF THE EYE OF THE SOFT- 
SHELLED TURTLE 


Wicsur G. GILtett, M.D. 


WICHITA, KANS. 


This study takes up in succession the eyeball as a whole, the cornea, sclera, uveal tract, 
crystalline lens, the optic nerve and its entrance, the retina, ophthalmoscopic appearances and 
accommodation in the eyes of turtles. It is illustrated with pen and ink drawings and micro- 


photographs. A bibliography is appended. 
of Ophthalmology, University of Colorado. 


In reviewing the literature on the 
comparative anatomy of eyes, my at- 
tention was attracted to how little had 
been written on the eyes of some of 
the lower vertebrates. I have made 
the following findings on the eyes of 
the soft-shelled turtles which are found 
in the streams of the Mississippi river 
basin. 

It is manifestly impossible to enter 
into the very minute structure of every 
part of these eyes, as this would be a 
lifetime piece of work. In fixing, cut- 
ting and staining of these eyes, almost 
all the standard histologic measures 
have been employed. 

I want to thank the St. Francis Hos- 
pital for the extensive use I have made 
of their laboratory, and the many 
friends who have helped me procure 
the material. I am very grateful to 
my associates, Dr. J. G. Dorsey and 
Dr. T. Walker Weaver, for valuable 
and helpful suggestions during the 
preparation of this thesis; and I am 
especially grateful to Miss Lucy Lip- 
pincott for the help she has given me 
in my drawings and the stenographic 
work necessary in such a paper. 


THE EYEBALL. 


The eyeball of the soft-shelled turtle 
fills almost the whole of the orbit, and 
a little of the ball projects beyond the 
rim. Posteriorly, the two globes are 
separated by only a small wall of car- 
tilage, and when they are enucleated, 
the head looks as if about 1/3 of it had 
been removed. When the eyelids are 
opened the interpalpebral space is 


955 


Submitted as a thesis for «he Degree of Doctor 


filled by the glistening cornea, in the 
middle of which is a very black and 
perfectly round pupil. The iris has a 
very striking appearance, as it is a yel- 


[aa 1c. 

Fig. 1. Cornea. A. epithelial layer. B. connec- 
tive tissue layer with fixed corneal cells. C. endo- 
thelial layer. 
lowish grey color. The eyeball is 
placed and directed laterally, so that the 
vision of these reptiles is monocular, 
or at best it is a very incomplete binoc- 
ular vision, and the latter would only 
be possible when the eyes are turned 
directly forward. 

The measurements of the eyeballs 
are rather unsatisfactory, as the size of 
the eyeball varies directly with the 
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size of the turtle; however, the trans- 
verse, vertical and longitudinal meas- 
urements are practically the same. In 
my specimens the measurements ran 


to the temporal side. Measurements 
made from the optic nerve to the tem. 
poral side of the cornea and measure- 
ments made from the optic nerve to 


Fig. 2. Corneoscleral junction. C. cornea; S. sclera; CM. ciliary muscle; BP. bone platelets; N. iliary 
nerve; Ch. Choroid ; PCR. Pars ciliaris retinae. 


from 2 mm. in the small eyes to 6 mm. 
in the larger ones. In the large ma- 
rine turtles the eyeball is slightly 
shorter than it is wide. 

When the eyeball has been removed 
and carefully stripped of all its muscles, 
the Harderian gland, etc., it looks like 
a little black ball from the abundant 
pigment which is deposited on the 
sclera. The optic nerve does not en- 
ter the very posterior pole of the eye, 
but is found piercing the globe a little 


the nasal side of the cornea, both meas- 
urements having been made along the 
same meridian, show a proportion of 
5 mm. to 7 mm. The blood vessels 
and ciliary nerves pierce the sclera at 
varying points around the optic nerve, 
and I have not found them the same 
distance in any two cases. It is inter- 
esting to note that the optic nerve, as 
it passes thru the sclera, is very 
loosely attached to the cartilage on 
either side and can be moved back and 


Fig. 3. Showing the entegage of N, one of the long ciliary nerves; Ext. P.L. external pigment layer; 


. scleral cartilage; Ch. 


oroid; Pl. pigment layer. 
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to quite a degree. Without much 
we it can actually be pushed 
through the scleral foramina. 


CORNEA. 


The cornea of the eye of the soft- 
shelled turtle is not unlike that of the 
other members of the reptile family, 
put it is quite different from the cornea 
of higher vertebrates, especially man. 


Fig. 4. Large venous channel in the cartilage of 


It occupies about 1/4 of the circum- 
ference of the globe and has a diameter 
of 3.7 to 4 mm. in all meridians. In the 
center it has a thickness of about 0.1 
mm. and as the circumference is ap- 
proached it gets gradually thicker, un- 
til at its junction with the sclera it 
measures 0.15 to 0.17 mm. It is com- 
posed of three principal parts. (1) 
The anterior or epithelial layer. (2) 
The substantia propria or connective 
tissue layer. (3) The posterior, or en- 
dothelial layer. 

The epithelial layer is composed of 
stratified epithelium. In my specimens 
the innermost layer consists of broad 
columnar cells, and these rest on a very 


definite basement membrane. The 
other layers are by no means definite 
and the cells are round and smaller. 
Only in the outer layer are they flat. 
In all, there are four or five layers, and 
these are continuous with the epithe- 
lium of the conjunctiva. The epithe- 
lium composes a little over 1/3 of the 
thickness of the cornea. In man all 
of the outer layers of the cornea are 


22D 
“+S, 


sclera. S. sclera; V.V. vorticose vein; Ch. choroid. 


pavement in type, and the epithelial 
layer composes only a small part of 
the cornea; this is not so in the turtle’s 
eye. In some of my slides I could find 
a few of the epithelial cells partially 
filled with pigment. 

The corneal tissue proper is com- 
posed of a dense transparent connec- 
tive tissue and shows a laminated 
structure with fixed corneal cells. The 
fibers run into, interlace and mix pro- 
miscuously with the tissue of the scle- 
rotic coat, and this transition is so grad- 
ual and the structure of the two coats 
so much alike that it is hard to inter- 
pret just where one begins and the 
other leaves off. The junction is 


Pig. 5. Section thru retina, choroid and sclera. 


R. retina, Ch. choroid; Sc. scleral cartilage; EPL, 


external pigment layer; B. V. blood vessels. 
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probably opposite the iris angle just 
in front of the bone platelets. I have 
been unable to find any layers in this 
coat which correspond to Descemet’s 
membrane or Bowman’s membrane in 
the human eye. 

The posterior layer of the cornea is 
lined with a very well defined endothe- 
lial layer; the cells appear large and 
flat and have a well defined nucleus. 


Figure 2 shows the sclera i 
the iris angle, and at this pe. any 
makes some interesting changes. The 
connective tissue splits to inclose two 
well developed strips of bone, the so- 
called bone platelets. These are thick- 
est at their origin near the corneo- 
scleral junction where they measure 
about 0.02 mm. in thickness. As they 
extend backward in their connective 


Fig. 6. Section thru a ciliary process. Pl. pigment layer of pars ciliaris; B.V. blood vessels; CT. con- 
nective tissue. 


The substantia propria and endothelial 
layers compose a little more than 2/3 
of the thickness of the cornea. 


SCLERA. 


The sclera in the turtle’s eye is a 
thick strong membrane, and is so con- 
structed as to be of the greatest pos- 
sible protection to these reptiles. It 
is composed of three different kinds of 
tissue, bone, cartilage and connective 
tissue. The sclera is thickest at the 
corneoscleral junction, where it meas- 
ures 0.15 to 0.17 mm., and it is thinnest 
at the equator where it measures 0.1 
mm. From this point it gradually in- 
creases again until in the region of the 
optic nerve it reaches a thickness of 
0.12 mm. It comprises a little over 
3/4 of the circumference of the ball. 


tissue sheaths they become thinner 
and at their termination, which is al- 
most at the equator, they are very thin, 
measuring 0.01 mm. or less. As near 
as I can determine there are 12 to 16 
of these platelets, and they completely 
surround the anterior part of the eye. 
One platelet lies above and overlaps 
the other much as shingles cover a 
roof, so that it is possible in making 
sections to have only one platelet 
showing in the slide. The ciliary 
muscle has its origin a little in front 
of the bone platelets as shown in Fig- 
ure 2, and Schlemm’s canal, when 
demonstrable, is also found at about 
this same place. The above changes 
take place at or about the corneo- 
scleral junction. 

At a point a little in front of the 
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uator of the eyeball we find that the 
end of the bone platelets almost touch 
or slightly overlap an entirely new tis- 
sue, the cartilaginous portion of the 
sclera. This cartilage forms almost 


blood vessels enter (See Fig. 3), and 
here the two are very closely united. 
At these points the pigment deposits 
are very dense, so much so that it is 
practically impossible to tell whether 


_ Fig. 7. Iris and iris angle. C. cornea; S. sclera; Ch. choroid; LP. ligamentum pectinatum; OCM. 
origin oi ciliary muscle; SC. Schlemm’s canal; N. nerve; BP. bone platelets; ZF. zonular fibers; PCR. pars 
ciliaris; NZ. nuclear zone of lens; PIR. pars iridica retinae; L. lens; ML. muscle lavers of iris; VL. vessel 


layer; PL. pigment layer; A.C. anterior capsule. 


the whole thickness of the sclera; so 
that the connective tissue is no longer 
present except for a very thin strip 
which extends along the outside. The 
very outer layer of the sclera is cov- 
ered with dense pigment deposits. 
The choroid is very loosely attached 
to the sclera except where nerves and 


the vessels are arteries or veins. At 
the entrance of the ciliary arteries and 
veins, at the posterior quadrant of the 
globe, the scleral cartilage splits in 
such a manner that one end almost 
overlaps the other. 

Shortly back of the equator of the 
eyeball and located in the cartilaginous 
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coat one occasionally finds large 
venous channels (See Fig. 4). I have 
taken these to be the veins which com- 
municate with the choroid and believe 
they correspond to the vorticose veins 
in the human eye. 


CHOROID OR UVEAL TRACT. 


The uveal tract forms the middle 
tunic and is the vascular coat of the 
eye. Its blood supply comes from the 
long and short ciliary arteries and 


these enter the globe in the : 
quadrant around the optic oe ie 
long arteries course forward to the 
ciliary body and iris. The function of 
the choroid is to nourish the retina 
sclera, lens, vitreous body, etc. The 
uveal tract is divided into three parts 
the choroid proper, ciliary body ang 
iris. 

The choroid proper (See Fig. 5) is 
composed almost entirely of blood ves- 
sels and these are connected by a very 


Fig. 8. Lens in accommodation. A.C. anterior capsule j BV. blood vessels; N. nerve; L. lens; CTL 


connective tissue layer; M. contracted sphincter muscle o 


posterior capsule. 


iris; PL. pigment layer; NZ. nuclar zone; 
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densely pigmented connective tissue. 
The large branching pigment cells are 
so numerous in this layer that in many 
of my sections it 1S impossible to find 
the blood vessels. As an average the 


The nerve supply of the choroid 
comes from the long and short ciliary 
nerves; these also enter the posterior 
pole of the globe, the same as the ar- 
teries. There are a number of the short 


Fig. 9. Optic nerve entrance. BV. blood vessels; CT. ‘connective tissue; SC. scleral cartilage. CH. 


choroid; ON. 


choroid measures about 0.1 mm. in 
thickness, but in the area opposite the 
macula it is a little thicker, and in the 
area along the bone platelets it is 
somewhat thinner. The large pigment 
cells are filled with very smail round 
black pigment granules. Since there 
are no blood vessels in the turtle’s ret- 
ina, the choroid furnishes all the nour- 
ishment for this highly specialized 
tissue. There is a very fine network of 
capillaries immediately adjacent to the 
pigment layer of the retina but the 
rest of the choroid is composéd of 
larger vessels. 


optic nerve. 


ciliary nerves, but only two large ones, 
and these enter the ball above and be- 
low the optic nerve. As they course 
forward in the choroid they almost 
completely fill this space. At the lower 
part of the ciliary body they divide 
into branches which supply the ciliary 
muscle and iris. The  soft-shelled 
turtle has no argentine membrane, 
tapetum or choroid gland. 

A short distance anterior to the ora 
serrata the choroid becomes modified 
into low folds, the ciliary processes. 
There are forty or fifty of these and 
they are covered by the pars ciliaris of 


Fig. 10. Section thru the eyeball at the ora serrata. 


scleral connective tissue; Ch. 


OS. ora serrata; R. retina; SC. scleral cartilage; SC. 
choroid; PB. bone platelets. 
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the retina (See Fig. 6). They measure 
about 0.1 mm. from their tip to their 
base and are about one-half as wide. 
The ciliary processes are supported by 
a rather thick layer of connective tis- 
sue, thru which course the blood 
vessels and nerves of the iris. The pig- 
ment cells are not quite as abundant 
here as they are in the choroid proper. 


Fig. 11. Oil immersion drawing of a depigmented 
retina. A, fiber layer; B, ganglion cell layer; C, in- 
ternal plexiform layer; D, internal molecular layer; e, 
external plexiform layer; f, external molecular layer; 
g, internal limiting membrane; h, cone layer; i, pig- 
ment layer. 
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The ends of the processes reach to th 
equator of the lens, in fact, most of the 
tips rest on the anterior lens surface 
at a point just above the equator “ 
old lenses one can make out a sli ht 
depression in the lens at this point oo 
imprints of the processes can be seen 
It is said that in birds the processes 
are fastened to the lens, but I do not 
believe this is true in the turtle, |p 
some of my sections I have been able 
to make out small fibers which extend 
from the pars ciliaris to the lens; they 
resemble zonular fibers. — 

Immediately opposite the ciliary 
processes we find the ciliary muscle 
It is composed of well developed long 


Fig. 12. High power drawing thru area central 
of the retina. A, fiber layer; b, ganglion cell layer; 
c, internal plexiform layer; 4d, internal moleculaf 
layer; e, external plexiform layer; f, external mole 
cular layer; g, internal limiting membrane; h, cone 
layer; i, pigment layer. 
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Fig. 13. An oil immersion drawing of the outer 
layer of a partially detached retina. I, cone cells 
of the external molecuing layer; h, external limiting 
membrane; e, inner layer of cones; g, lens like clear 
staining inner portion of inner layer; f, darker stain- 
ing outer portion of inner layer; d, external portion 
of cone; between the inner and outer layer of these 
cones there is a round colorless fat droplet; c, 
migrating pigment granules of pigment basis; b, pro- 
toplasmic tips of pigment layer; a, cell nucleus of 
pigment layer. 


striated muscle fibers. It has its origin 
from the corneoscleral junction and is 
inserted deep in the choroid. Some of 
the fibers I have traced as far as the 
lower part of the bone platelets. Some 
authorities have reported a sphincter 
muscle, located at the base of the iris; 
this would naturally make this muscle 
fall in the ciliary processes. I have 
been unable to demonstrate this muscle 
in my specimens. The ciliary muscle 
and ciliary processes with their blood 
vessels and nerves make up the so- 
called ciliary body. 

Immediately in front of and contin- 
uous with the ciliary processes, we find 
the iris (See Fig. 7). At its junction 
with the ciliary processes both layers 
of the pars ciliaris become pigmented, 
and this layer is now known as the pars 
iridica retinae and extends to the very 
tip of the pupil. It forms also the pos- 
terior layer of the iris and rests on the 
lens. At this junction we also find the 
beginning of a very powerful striated 
sphincter muscle, the sphincter of the 
iris. It lies immediately above the pig- 
ment layer, is thickest at its base and 
reaches from the base of the iris to the 
pupil. It is the middle layer and forms 
about one-third of the thickness of the 
iris. Above the muscle layer we find 
the vascular or connective tissue layer 
in which are many large branching 
pigment cells. The nerves and blood 
vessels in this layer are abundant, and 
the histologic markings are not much 


Figs. 14 and 15. Fundus drawings of soft-shelled turtles. 
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unlike those seen in the human and 
avian iris. The iris of the soft-shelled 
turtle contains no dilatator muscles. 


CRYSTALLINE LENS. 


In the lower vertebrate kingdom we 
seldom find an organ which is anything 
like the same organ in the higher ver- 
tebrates; but the lens in the turtle’s 
eye resembles the lens of the human 
eye more closely than it does the lens 
of other, nearer related vertebrates. 


ing the nuclear zone of the lens. Ag 
the zonular cells become taller, th 
extend into the lens forming the lens 
fibers, exactly as they are seen in the 
human lens. 

OPTIC NERVE AND ITS ENTRANCE, 

The optic nerve entrance forms a 
very interesting part of the anatomy of 
the turtle’s eye, for its structure js 
vastly different from that of the higher 
forms. The coats, however, are the 
same, that is, the pia, arachnoid and 


Fig. 16. A, accommodation relaxed. B, active accommodation. 


One would expect to find the lens of 
the turtle resembling either the amphib- 
ian or the avian lens more closely 
than the human, but this is not the 
case. The lens of reptiles is supposed 
to be round, as is the lens of amphib- 
ians and fishes, and in most of the 
reptiles it is. However, the lens of 
the soft-shelled turtle is different in 
this respect. 

The lens of the soft-shelled turtle is 
a colorless transparent structure, 
which lies immediately behind the iris; 
in fact, since the iris and ciliary proc- 
esses rest on the surface of the lens, 
there is virtually no posterior chamber. 
The lens is not round, but is lenticular 
in form. It has a thickness of 1.7 mm. 
and the equatorial diameter is 2.3 mm. 
This is almost the exact proportion in 
the human lens. The external en- 
velope of the lens is formed by the 
lens capsule. It is thicker upon the 
anterior than it is upon the posterior 
surface. The anterior capsule is nucle- 
ated, the posterior is not (See Figs. 7 
and 8). If we follow the epithelium 
of the anterior capsule toward the 
equator, we find that the cells become 
thicker and taller at this point, form- 


dura. In some of my sections I have 
been able to demonstrate an intervag- 
inal space. The external coats become 
lost in the connective tissue at the 
scleral foramen, but I believe that the 
pial sheath extends to the choroid. The 
fibers of the nerve are collected into 
bundles and these are formed into 
rows by the neuroglia cells (See Fig. 
9), much the same as we find in the 
human eye. It has been reported that 
the primitive embryonic groove per- 
sists and extends the whole length of 
the optic nerve in the tortoise. I have 
not examined the optic nerve back of 
the eyeball and so am unable to report 
on this; however, it is not present 
around the scleral foramen. 
Hoffman, in an extended report on 
the lamina cribrosa of vertebrates, 
states that it has almost disappeared 
in the reptiles, and I have been unable 
to find it in my sections, even in the 
ones stained especially for connective 
tissue. Likewise, there are no blood 
vessels in the optic nerve, tho the 
loose connective tissue which sur- 
rounds it is abundantly supplied with 
them. The scleral foramen is very 
wide, the distance between the ends of 
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artilage being 0.8 mm. The nerve 


Cc 
* goes thru this part of the ball 
measures 0.4 mm., so there is a space 


of 0.2 mm. on either side of the nerve, 
and this space is filled with connective 
tissue and blood vessels. Some of the 
blood supply of the choroid enters 


here. 


of the optic nerve fibers are medul- 
lated on the inside of the globe. 


RETINA. 
The retina of the soft-shelled turtle 


covers the whole of the interior of the 
eyeball, from the margin of the optic 
nerve to the tip of the pupil. It is divided 


Fig. 17. Microphotograph of the lens of the soft-shelled turtle in a_ state of rest. This is a very 


young turtle and sections were made thru the whole 
and the dense pigmentation, the iris parts are not we 


head. Because of the small size of the turtle 
Il seen; however, on close examination the wide 


circular muscle fibers can be made out, especially in the base of the iris. The anterior nucleated cap- 
sule of the lens is well seen and the nuclear zone of the lens stands out clearly. On close examination 


some of the radiating fibers of the lens can also be seen. 


In examining the nerve as it goes 
thru the choroidal foramen, we find 
that these two structures are very 
closely adherent. The nerve at this 
point is but a trifle smaller than at the 
scleral foramen, and this can be ac- 
counted for by the lack of neuroglia 
tissue. 

In the human eye the medullated 
fibers stop at the lamina cribrosa. In 
the turtle’s eye fully half, if not more, 


into three parts; The retina proper, the 
pars ciliaris retinae and the pars iridica 
retinae. Each of these divisions has its 
own characteristic markings, the same as 
we find in birds and the higher verte- 
brates. 


The retina proper ends about 0.8 mm. 


in front of the posterior ends of the bone 
platelets, (See fig. 10), and this point is 
called the ora serrata as it is in the higher 
forms. If the anterior part of the eye 
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is removed in a line corresponding to the 
ora serrata, it will be found that the true 
retina covers about 2/3 of the interior of 
the globe. At the ora serrata, the various 
layers of the retina fade out until they 
form only a single layer of columnar 
cells. The pigment layer of the retina 


granules, exactly like the original pig- 
ment layer, and this double row of = 
ment cells lines the whole of the a 
surface of the iris from its base to the 
pupillary margin. In some instances 
it is reflected a short distance onto the 
upper surface of the iris (Fig. 7). This 


18. This is a microphotograph of the lens of the soft-shelled turtle in a state of accommoda: 


Fig. 
tion. The lenticonus is marked, the iris is short and thick, the muscle layer is enlarged and the pars 


iridica retinae is turned up along the lens surface. 

as taking place during the act of accommodation. 
undergoes some important changes in 
this area. The pigment granules, 
which up to this point have been small 
cylindrical rods, now assume the same 
structure as the pigment granules of 
the choroid, that is, they become al- 
most black and are small and round. 

From the ora serrata the pigment 
layer, with its columnar epithelial 
layer, is continued over the choroid 
and ciliary processes to the base of the 
iris, forming the pars ciliaris retinae. 
At the base of the iris the tall colum- 
nar cells become filled with pigment 


This is an exact picture of what Hess has deserbed 


double pigment layer is known as the 
pars iridica retinae. 

The retina proper is thickest in the 
region of the area centralis just out- 
side the fovea. Here it measures 0.23 
mm., and from this point it gradually 
diminishes in thickness as we approach 
the ora serrata, where it is less than 
half as thick. At a point midway be- 
tween the macula and the ora serrata 
it measures 0.15 to 0.17 mm. Figure 
11 is an oil immersion drawing of this 
latter area, made from a depigmented 
slide, and shows the various structures 
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and the different layers of the retina. 
In this drawing it will be noticed that 
only the protoplasmic tips ot the pig- 
ment layers show, the pigment basis 
having been destroyed. It will be seen 
at once that there is a great difference 
between the structure of this retina 
and that of man. In man the external 


molecular layer and external plexiform 
layer are as thick or thicker than the 
same internal layers; while in the 
turtle’s retina the exact opposite is 
true, the external molecular and plexi- 
form layers being very thin, while the 
corresponding inner layers are very 
thick. It will also be noticed that the 
turtle’s retina contains only cones. 
There are no rods. This same view is 
held by Hess, Cajal, Angelucci and 
others. I have, however, found one 
authority, Edridge-Green, who thinks 
that both rods and cones are present. 
I have noticed in my slides that when 
the sections are thick and the pigment 
processes high it is very easy to mis- 
take some of the cones for rods. This 
is especially true in the region of, and 
in, the area centralis; for here the 
cones are very slender and very close 
together—the socalled dwarfed cones, 
also found in the same area in birds. 
These resemble rods very closely, but 
when examined with the highest pewer 


it will be found that they have the 
same characteristic staining and the 
same oil droplet found in the larger, 
more peripheral cones. 

Figure 12 is a high power drawing 
thru the area centralis of the ret- 
ina, in which a partial detachment of 
the retina has taken place; and here 


4 
Fig. 19. In this microphotograph we find the striated muscle fibers of the ciliary muscle well shown. 


These fibers are found in the dense pigment of the choroid, and the small round black pigment granules 
are also very clearly pictured. 


the small cones can be easily exam- 
ined. In this area of the retina all the 
layers are greatly thickened, especially 
the external molecular layer and the 
ganglion cell layer. The pigment gran- 
ules are seen extending almost up to 
the external limiting membrane. In 
turtles which are killed immediately 
after making a prolonged ophthalmo- 
scopic examination, these granules are 
practically always found extending 
high up around the cones, sometimes 
almost touching the external limiting 
membrane. 

Since there are no rods in the retina 
of the soft-shelled turtle, and since very 
little is known of the structure of the 
cones in these reptiles, it may be well 
to go into their histology in some de- 
tail (See Fig. 13). 

The cones occupy the space between 
the protoplasmic tips of the pigment 
layer and the cone cells of the external 
molecular layer. For each cone there 
is a corresponding cell in the external 
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molecular layer, and where the cones 
are very thick this layer is correspond- 
ingly enlarged. The area centralis 
furnishes an example of this thicken- 
ing. The cones vary a great deal in 
size, those outside the central area are 
about twice as thick as those within, 
while the ones within are very much 
longer than those outside. They are 
longer because they have to reach so 


sess only cones contain no Visua 
purple, it may be that these different 
colored oil droplets may supply a pig- 
ment which answers the same panes 
as the visual purple. The inner Por- 
tion of a cone has two characteristj- 
cally staining areas. The inner half 
has a clear lens like appearance and 
the outer half, almost without fail 
takes a deep stain regardless of the 


Fig. 20. Microphotograph of the optic nerve entrance. It shows clearly how closely the choroid is con. 
nected with the nerve and how far away the scleral cartilage is. It also shows the relative thickness of 
the retina, choroid and sclera. The loose connective tissue around the optic nerve and the extrinsic 


muscles on the outside of the eyeball are also seen. 


much further into the external molecu- 
lar layer to reach their respective cone 
cells. Even with this marked variation 
in size, they still hold to their charac- 
teristic markings. The cones extend 
thru the external limiting membrane, 
puncturing it like a sieve. 

There are two segments for every 
cone, an outer and an inner. These 
two segments are separated by a clear 
colorless oil droplet ; at least it is color- 
less in the specimens stained by the 
ordinary methods. These oil droplets 
have been found in other reptiles and 
in birds. Krause has found -different 
colored droplets in different birds and 
has described red, yellow, green, or- 
ange and blue. Schultze has described 
different colors in the oil droplets of 
turtles, but I have not seen them in 
the specimens I have examined. Since 
the retinas of vertebrates which pos- 


kind used. In birds Slonaker has called 
this latter part an ellipsoid body. The 
external segments of the cones are 
much shorter than the internal, they 
have a cone shaped appearance, the 
base being attached to the oil droplet, 
while the thread like tip extends deep 
into the pigment layer. 

The cells of the pigment layer are 
hexagonal and consist of two parts, the 
outer or protoplasmic tip, which con- 
tains the nucleus, and the inner or pig- 
ment base, which contains the pig- 
ment. These cells are large, and it is 
said by Angelucci that some 40 cones 
represent the surface of a single pig- 
ment cell. 

ANTERIOR AND VITREOUS CAVITIES. 

The vitreous cavity is filled with a 
clear, transparent, slightly yellowish 
tinged tissue, not unlike that seen m 
the human eye. The anterior cham- 
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per in the turtle’s eye is deep, but the 
exact measurements cannot be given, 
as the cornea collapses as soon as the 

e is removed, and I have been unable 
to get any measurements which corres- 
nd, in the eyes which have been 
sectioned. 

FUNDUS. 
The fundus of the soft-shelled turtle 


was examined both by direct and indi- 
rect ophthalmoscopy, and the accom- 
panying drawings show the fundus as 
it appeared to me. The width of the 
pupil varies according to the size of 
the turtle. It measures from 1 to 2 
mm. in diameter. Because of this 
small pupil and the trouble in keeping 
these turtles still, the ophthalmoscopic 


Fig. 21. Microphotograph of the iris angle showing the corneoscleral junction and its relative thick- 
ness, the iris meshwork, ciliary process, dense muscle fibers in the base of the iris, the origin of the 
bone platelet. It shows especially clearly the canal of Schlemm, and hints of the spaces of Fontana can 
be made out. I have never been able to satisfy myself that there is a pectinate ligament. 


a 


Fig. 22. Sabevephotoumeeh showing the two bone platelets of the sclera. This ghotagrenh also shows 
t 


the ciliary muscle descen 


ing into the pigment of the choroid from its origin in front o 


e bone plate- 


It is well surrounded with pigment. The pars ciliaris retinae and tips of the ciliary processes are 


also well demonstrated. 


Fig. 23. Microphotograph similar to the one given above except that it is cut so that only one platelet 
is present in the slide. 
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examination is rendered very difficult. 

The optic disc has a light grey color, 
is perfectly round and the margins are 
clear cut and well defined. Occasion- 


from the disc. Thruout the fundu 

there are minute black pigment dots: 

these are less numerous in the vieini., 
e Vi 

of the disc. 


Fig. 24. Microphotograph of the optic nerve stained with Pal’s modification of the Weigert’s stain 
for medullated nerve fibers. It will be noticed that the fiber layer of the retina of the soft-shelled tur. 
tle is medullated; at least it is partially medullated, and I believe that this is responsible fer the stria. 


tions as seen in ophthalmic examination. 


ally there is a slight black fringe of 
choroidal pigment which surrounds a 
part or the whole of the disc, but this 
is present only in a very small number 
of the turtles. The pectin described 
in other reptiles and in birds is not 
present in the soft-shelled turtles, and 
I have been unable to find it in any of 
the different kinds examined. How- 
ever, it is said that some chelonians 
do have a white colored pectin, which 
projects forward from the optic disc. 
There are no blood vessels on the disc 
and the whole retina is free of vessels. 

It is a recognized fact that not all 
reptiles have a fovea centralis, or even 
a central area of the retina. In my 
sections of the turtle’s eye, I have 
found both, altho neither are very 
well developed, and the fovea centralis 
is very shallow (See Fig. 14). In the 
microscopic sections I have located 
this area as a little below and to the 
nasal side of the optic nerve, but in the 
ophthalmoscopic examination I have 
after repeated trials been unable to 
discover it. 

The fundus as a whole has a silver 
grey appearance, and alternating light 
and dark streaks radiate peripherally 


ACCOMMODATION IN TURTLES. 


In reviewing the literature on ac- 
commodation, one would have to look 
a long time to find a chapter more in- 
teresting than the one written on 
turtles. In fact, from an ophthalmol- 
ogist’s standpoint, there has not been 
a great deal written on turtles’ eyes, 
other than that which has to do with 
accommodation and _ the structures 
which enter into its mechanism. 


Fig. 25. Low power microphotograph of the area 
centralis and fovea centralis of the retina of the soft- 
shelled turtle. This photograph shows the relative 
thickness of the retinal layers in this region. 10 
ganglion cell layer is especially thick. Attention 1s 
also called to the thickness of the choroid in 
area. The retinal layers rapidly diminish in size 4 
we move away from the foveal crest. 
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In consequence of the work of Beer 
of Vienna in 1898, the general opinion 
was held that the accommodation of 
turtles was affected according to the 
theory of Helmholtz, i.e., that imme- 


tive changes in the shape of the latter 
could be easily followed. Viewing the 
front of a freshly enucleated, unopened 
turtle eye, with the interior muscles in 
spasmodic contraction, one observes 


Fig. 26. Is a high power microphotograph of the area centralis and fovea, the same as seen in the 
previous Fig., but it shows the same structures in greater detail. On careful examination one can see 
the cones extending thru the external limiting membrane and reaching up to their respective nuclei 
in the external molecular layer. It also gives some idea of the height to which the pigment granules 


may migrate. 


diately on the relaxation of its sus- 
pensory apparatus the crystalline lens 
reaches its accommodative form. This 
theory was supported by Wychgram, 
Rabl and others. I have been unable 
to find any histologic or physiologic 
facts on which they based their opin- 
ions; however, this was the prevailing 
opinion for a number of years. 

In 1908 Hess, of Wurzburg, pub- 
lished a series of very interesting facts 
on the accommodation in turtles, and 
the above theory of Beer fell into dis- 
use. By observing the reflected images 
on the lens surfaces, the accommoda- 


that the pupil is narrower and the iris, 
which at rest forms a fairly even sur- 
face, now shows a deep and distinct 
groove near the pupil, directed toward 
the rear. The iris border next to the 
pupil becomes funnel-shaped and 
thru. this opening protrudes’ the 
lens. On ceasing stimulation the above 
conditions rapidly return to normal. 
Thus Hess finds that an anterior len- 
ticonus is produced during accommo- 
dation. He explains the mechanism of 
this accommodation in the following 
manner. The pressure of the ciliary 
processes and iris on the extremely 
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plastic lens of these animals, causes a 
conical projection to bulge thru the 
pupil. This adds, of course, to the re- 
fractive power of the dioptric media. 
Hess found that he could produce the 
above lenticonus with the posterior 
half of the eyeball removed, and so he 
concluded that increased pressure in 
the vitreous cavity was not a necessary 
factor in the production of the len- 
ticonus. 

A. von Pfliigk, in a series of experi- 
ments carried out on 36 turtles, has 
succeeded by means of the liquid car- 
bonic oxid and freezing microtome in 
fixing the crystalline in repose, and in the 
state of accommodation. He concludes 
that the accommodation of turtles is 
represented by the formation of an 
anterior lenticonus (See Fig. 16). He 
states that the formation of this ante- 
rior lenticonus can be explained only 
by the action of the muscular layer of 
the iris and the accommodative mus- 
cular apparatus, situated near the root 
of the iris. He believes that the action 
of this latter muscle increases the pres- 
sure in the vitreous and forces the lens 
thru the pupil. The theory of the 
anterior lenticonus is the one generally 
accepted, and is supported by Fischer, 
Heine and others. 

I believe that the above articles 
establish the fact that there is an ante- 
rior lenticonus produced during the 
act of accommodation, but the method 
of production and the anatomy of the 
muscles concerned in its production 
are not clearly outlined or explained. 
Von Pfliigk has shown that the power- 
ful sphincter muscle of the iris has 
much to do with the lenticonus, as sec- 
tion of the iris prohibits its formation. 
He also speaks of the accommodation 
apparatus situated at the base of the 
iris. Whether by this he means the 
longitudinal muscle bundle, which has 
been described in the foregoing chap- 
ters, or another sphincter muscle sit- 
uated in the ciliary folds at the base of 
the iris, is not clear. At any rate, I 
have been unable to demonstrate any 
such muscle at the base of the iris in 
any of my sections. 

I believe from a histologic study of 
these muscles that the accommodation 


is brought about in the followi 
ner. The longitudinal muscle, an 
hangs like the sides of a sac, from its 
origin just in front of the bone plate. 
lets to its insertion in the deep tissues 
of the choroid, contracts ; this increases 
the pressure in the vitreous cavity b 
slightly advancing the choroid Po 
retina, and forces the lens toward the 
cornea. In turn the powerful sphine- 
ter of the iris contracts and the lens 
under such pressure follows the course 
of least resistance and bulges thru 
the pupil. I wish here to call attention 
to the fact that at the scleral foramen 
the optic nerve is very loosely con- 
nected to the sclera, but is fairly well 
attached to the choroid. Thus, when 
the ciliary muscle contracts it is very 
easy for the choroid and retina with 
the optic nerve to be slightly advanced, 
It is evident that animals which have 
to see under water, as well as in the 
air and on land, must be provided with 
a powerful accommodation. For, as 
soon as they dive or swim under the 
surface, the whole refractive power of 
the cornea is abolished, and they must 
become very hypermetropic. If this 
is true, the turtles which live on land, 
such as the tortoise, should have a 
much weaker set of accommodative 
muscles than their aquatic brothers. 
Fritzberg has found that this is true, 
and I have been able to confirm his 
statement. He states that the great 
development of the iris muscle is very 
characteristic of the water animals. It 
is obviously far in excess of what is 
required for the movement of the pu- 
pil; indeed, it can be shown experi- 
mentally that the pupil in these animals 
does not respond to light, but only to 
accommodation. Therefore, the muscle 
fibers of the iris must form a part of 
the accommodative mechanism; and 
in fact, they are well placed to exercise 
pressure on the lens in a manner de- 
scribed above. Fritzberg describes in 
some detail the reptilian iris and he 
finds that it has a richly developed 
plexus of vessels. This he believes 
represents a mechanism for regulating 
the intraocular pressure during accom- 
modation. When the accommodative 
muscles contract the blood is forced 
out of the vessels and no more arterial 
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blood can enter; this of course makes and in accommodation. It is interest- 
room for the advance of the lenticular ing to note the thickness of the iris 
cone. ) and the manner in which it turns up 
The accompanying microphoto- along the border of the cone in the 
graphs show the lens in a state of rest accommodating eye. 
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REPORT OF TWO EXPERIENCES WITH ACUTE GLAUCOMA 
Hiram Woops, M.D., F.A.C.S. 


BALTIMORE, MD. 


The cases here reported illustrate the 


congestive form of glaucoma. In one an ex 


treme exacerbation came on suddenly while the eye was under observation. In b 
cases iridectomy was followed by restoration of good vision after it had been ene 
completely lost. The influence of adrenalin on the pupil is discussed. Read before the 


American Ophthalmological Society, June 


The symptom complex called glau- 
coma assumes such varying aspects, 
seems to possess so many and such 
unexpected facilities for taking us by 
surprise, that cases varying from the 
strictly orthodox kind seem worthy of 
note. It is to two such cases I wish 
to call attention. 

Case 1. Mr. H., Lawyer. Eye his- 
tory: Has been under my care since 
1900 when I made his first refraction 
correction (right +0.25 cyl. ax. 80°, 
left +0.25 cyl. ax. 95°, presbyopia 
+0.87 sph. each). From then on to 
the glaucomatous attack in 1920, he 
was seen at intervals for changes in 
his presbyopia. The necessity for the 
changes was always indicated by pain 
on near work rather than poor vision. 
At various times his field was taken 
and found normal. Besides these re- 
fraction changes, natural to his time 
of life, he had, in Sept., 1919, a right 
subconjunctival hemorrhage. This led 
to a thoro systemic examination, which 
was essentially negative. Blood pres- 
sure was 149/85; the first molar 
on the right upper jaw was thought to 
be infected and was extracted. These 
temporal pains were the only items in 
his history which could possibly be 
interpreted as prodromes of glaucoma. 

Glaucomatous attack in the right eye, 
Feb., 1920. He was 67 years. On the 
afternoon of Feb. 13th, in his office, he 
experienced blurring of vision. During 
that evening he had three successive 
painful attacks in the right eye with 
this same blur. They lasted only a 
few minutes. He went to bed at his 
usual time and could then see perfect- 
ly. At 2 a.m. he was awakened by 
violent pain in the right eye. I saw 
him at about 8 a.m. Examination 
showed deep conjunctival and circum- 
corneal injection, cornea “steamy,” pu- 
pil two-thirds dilated and _ inactive. 
Fundus could not be seen. Tension 


19, 1923. 


(digital) was fully +3. The eye could 
not be “pitted.” Nothing was to be 
gained by use of the tonometer. Vision 
was 15/200, hazy. For two and one- 
half hours I used eserin (one grain in- 
creased to four grains to the ounce) 
every fifteen minutes without visible 
effect on the pupil. Vision fell to moy- 
ing hand at two feet. I advised opera- 
tion as soon as possible, but expressed 
the wish to have someone see the case 
with me. Dr. Harry Friedenwald 
kindly responded at once. Operation 
was done early in the afternoon. The 
pupil had contracted slightly as com- 
pared with the morning. The patient 
thought vision was a little clearer. 

No special preparation for general 
anesthesia had been possible. The eye 
was cocainized and _ insensitive to 
forceps and keratome. The latter, 
tho new, had apparently a_ dull 
point, so I used a cataract knife mak- 
ing the puncture and counter puncture 
about 2 mm. back of the limbus. Then 
gas was administered. As soon as the 
iris was grasped in the forceps and be- 
fore traction, there was a gush of 
blood, apparently from the iris tissue. 
Blood did not “trickle” out, it came in 
a spurt, flooding the entire field of 
operation and cheek. I held on to the 
iris which I could not see. An assis- 
tant wiped away enough blood to en- 
able me to get an instant’s glimpse of 
the limbus section and forceps. A bit 
of iris was drawn out and excised 
thru the blood, with increased hem- 
orrhage. I kept up gentle pressure 
with my hand for several minutes be- 
fore bleeding ceased. There were no 
further complications, recovery 
was uninterrupted. The iridectomy is 
not ideal. There is a tag of iris about 
2 mm. long hanging from the upper 
edge of the temporal side of the colo- 
boma, but the operation was not done 
for cosmetic purposes. 
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Three weeks later, with correction 
of the postoperative astigmatism, cen- 
tral vision was 20/20; field, practically 
normal, only a slight narrowing in the 
upper temporal quadrant. Since opera- 
tion, there has been no visual loss. 

Glaucomatous attack in the left eve. 
Nov., 1920. On the 24th of Novem- 
ber, 1920 (a few days over nine months 
after the attack in the right eye) Mr. 
H. came for inspection. He felt “un- 
easy,” but could hardly say why. He 
had posted himself on glaucoma and 
knew it was a ‘bilateral” disease, and 
that sooner or later the other eye 
would probably be involved. I found 
no change in the operated eye and 
nothing to excite suspicion in the 
other. Tension felt normal to fingers. 
I tried to reassure him and purposely 
omitted the tonometer. This mental 
anxiety is worthy of note because of 
the sequel of events which quickly 
followed. 

The following morning, the 26th, he 
described pain in the left eye “similar 
to that before the attack in the right.” 
Nothing was to be observed exter- 
nally, vision was 20/20 in each eye and 
fields were not contracted. The left 
pupil was not dilated and showed nor- 
mal direct, consensual and _ conver- 
gence reactions; but the tonometer 
(Schi6tz) registered 55 mm. He was 
very anxious and expressed theunusual 
wish that, if he was in for glaucoma, 
anyway, this might be an attack, and 
then after operation he could dis- 
miss it. He was given eserin, grains 
4 to the ounce, and forbidden any 
work. The next day the left eye was 
painful, there was no hyperemia; cen- 
tral vision was 20/20; concentric con- 
traction of field about 10° for white 
and colors. Two drops of a two per 
cent solution of holocain were put in 
the left eye for tonometric anesthesia. 
I stood by the patient and did not lose 
sight of the eye for a second. 

Two or three minutes after instilla- 
tion of the holocain, I saw the left eye 
suddenly flush and the pupil dilate. I 
felt the globe harden. It was a most 
astounding sight. In a fraction of a 
second, the pinhead pupil seemed to 
leap to maximum dilatation. I felt 
that operation was imperative, but he 


was unable to drop everything at the 
moment. As vision was unaffected, I 
consented to use eserin for a day or 
two. The next day the eye was slight- 
ly injected, pupil “pinhead,” tension 
24 mm., and central vision 20/15. The 
same was true of the two following 
days. Thus, three days passed with 
normal tension and unimpaired vision. 
After another 24 hours, tension rose to 
45 mm. in spite of miosis and without 
loss of visual acuity. The next day 
tension was 30 mm. Iridectomy was 
done on the left eye the following day, 
under the same anesthesia as before. 

About ten o'clock at night, I was 
informed that Mr. H. was in agony 
I went to him at once and never saw 
a man in greater pain. It was neither 
hysterical nor the nervous discomfort 
which sometimes follows the use of a 
local anesthetic, as the effects wear off. 
There was just the desperate burying 
of the head in the pillow, the quiet, un- 
complaining, struggling effort to en- 
dure. Nothing wrong could be seen, 
so far as I felt justified in looking. 
From my standpoint, I had operated 
upon an eye with normal vision be- 
cause of uncontrollable hypertension 
and malignant glaucoma seemed, at 
least, very probable. In course of time, 
morphia somewhat quieted him. The 
pain lasted, coming in paroxysms of 
gradually lessening severity, for three 
days. He was given as much salicylat 
of sodium as he could stand, begin- 
ning with 10 grains every three hours, 
and increasing to 20, beyond which we 
could not go. After this, recovery 
went on without interruption. There 
is still normal vision. It is worthy of 
note that Mr. H. went through an at- 
tack of bronchopneumonia this past 
winter without eye trouble. 

Case 2. Mr. J. Age, 51, occupation, 
merchant. Four years previous to my 
first examination, Oct. 20, 1919, at the 
age of 47, he consulted the late Dr. 
Robert L. Randolph for blurred vision 
in the right eye. The left eye had 
never been in trouble. Dr. Randolph 
corrected the refraction error for read- 
ing only. When I first saw Mr. J. his 
vision was; right 20/40 by +1 sph., 
left 20/20 by +1 sph. > + 1.25 cyl. ax. 
180°. Presbyopia was +1.75 sph. Ten- 
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sion, right eye, 30 mm. Right pupil 
a little larger than left. Pupillary re- 
actions, normal in each eye. Typical 
glaucomatous cup in the right papilla: 
the right field contracted in all except 
the lower portion. He declined opera- 
tion. Left eye, tension and field normal. 
Fundus and media negative. 

From October, 1919 to July, 1920, he 
came fairly regularly for examination, 
when he ceased. About 19 months 
later, Feb. 22, 1922, I was summoned 
to the patient’s home by his physician, 
Dr. Charles L. Larned. Patient had 
had grippe from the 5th to the 13th 
of February, when facial erysipelas de- 
veloped. The lids were swollen and 
hard; mucopurulent conjunctivitis, left 
cheek and ear edematous, line of demarc- 
ation sharply drawn on the cheek. 

He told me that up to the begin- 
ning of his illness, Feb. 4th, he had 
been able to read with the right eye, 
but was conscious of defect in field. 
He had no difficulty with the left. He 
did not use his eyes during the attack 
of grippe, and since the onset of the 
erysipelas, his face and eyes had been 
covered with cloths. He had no pain, 
but on the day before, Feb. 21st, had 
discovered that he could not see. 
Vision was reduced to doubtful light 
perception in the right eye, and to the 
moving hand in the left. Both pupils 
were dilated, 8 mm or more in diam- 
eter, and inactive. Tension was at least 
plus 2 to the fingers. It was impos- 
sible to use the tonometer. 

Operation under these conditions 
was out of the question. Pilocarpin, 
three grains to the ounce, was ordered 
every two hours. At 8:30 the next 
morning, the pupil was somewhat 
smaller, condition otherwise the same. 
Eserin solution, four grains to the 
ounce, was ordered every hour. That 
evening, the tension was 90 mm., right 
and 60 mm., left. Eserin was continued 
for six days—to March lst—and the 
salicylates given internally. On that 
day, March Ist, at 8 A. M. tension was 
60 mm. each. Vision in the left eye 
light perception, in right doubtful. 
With a view of reducing conjunctival 
irritation, I used, in the left eye, one 
drop of a one to one thousand adrena- 
lin solution. Within a few minutes, the 


pupil which had slightly co 
suddenly dilated to 6 

March 2nd at 8 A. M,, pupil un- 
changed; vision, light projection each 
eye. Dr. Friedenwald concurring, | 
did an iridectomy on both eyes unde; 
ether. The left iris was shoved tightly 
against the periphery of the anterior 
chamber, but the keratome entered 
without trouble. A fairly good iridec. 
tomy was obtained. In the right eye 
the iris was friable. Only a small 
iridotomy was possible. Recovery was 
uncomplicated. On March 22nd, he 
could see to get about alone. In May— 
two months after operation—he had 
20/30, and since Sept., 1922, has had 
20/20 with his postoperative correc- 
tion, +2.5 sph. S +2.5 cyl. ax. 180°, 

The right eye obtained nothing from 
the operation save reduced tension. In 
Sept., 1922, he claimed seeing the mov- 
ing hand. I have heard from him re- 
cently that he is still well. 


COMMENTS. 


In the first case, was pain accom- 
panying the series of presbyopic 
changes important? I confess that 
since I had this case, I have paid more 
attention to this symptom, but so far 
have not been able to associate it with 
impending glaucoma. A second ques- 
tion is—was the free use of eserin dur- 
ing the morning of the day of the first 
operation (on the right eye) conducive 
to the hemorrhage? Naturally, as the 
pupil contracted and iris tissue ex- 
panded to, at least, a moderate degree, 
there was more room for blood in the 
iris. In view of the outcome and of the 
further fact that acute first attacks 
usually recover, might it have been 
better to delay operation? Maybe so. 
The way both cases endured acute ten- 
sion for several days, when delay was 
unavoidable, would seem to indicate 
that no harm would have resulted if we 
had waited. However, this was the 
nearest approach to fulminating glau- 
coma that has ever come my way, and 
I fear that in another such case, | 
should do just as I did in this. But! 
am open to conviction. 

It was my good or bad fortune to 
have the left eye under observation 
when the acme of the attack was 
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reached. I am convinced that the holo- 
cain had nothing to do with it. Then 
came three days of relief, unimpaired 
yjsion and normal tension. Suddenly, 
in spite of full miosis, tension flew 
up. Why? I do not know. Then 
came the agonizing pain after opera- 
tion and, finally, recovery. I incline 
to the belief that the postoperative 
pain was just the climax of the acute 
glaucomatous process which went on 
in spite of the operation, but which 
was finally suppressed by the iridec- 
tomy. 

In the second case, loss of the eye 
from infection would have almost cer- 
tainly followed operation during the 
erysipelas outbreak. I cannot see that 
there was anything to do but wait and 
use miotics. Yet there was no pain 
fom either the eye or erysipelas. 
Doubtless the latter was the exciting 
cause of the glaucoma in an eye whose 
fellow had already had the disease. Al- 
tho the left eye was blind and, for 
a period of at least nine days, tension 
varied from 40 to 90 mm., no perma- 
nent harm was done and iridectomy 
seems to have effected a complete cure. 

A word about dilatation following 
the use of adrenalin. Arnold Knapp 
has published a short paper on “The 
Action of Adrenalin on the Glauco- 
matous Eye” (Archives of Ophthal- 
mology, Vol. 4, No. 6, Nov., 1921). 
By quotations from various authors, 
he shows that adrenalin has no effect 
on the normal pupil, that there is apt 
to be dilatation from its use in dia- 
betes or Graves’ disease, that adrena- 


lin pupillary reaction has “diagnostic » 


importance” in “insufficiency of inter- 
nal pancreatic secretions,” that the 
stimulation to the radiating fibers of 
the iris comes thru the sympathetic 
system and causes dilatation; that the 
postganglionic fibers carry inhibitory 
impulses to the pupil which normally 
prevent dilatation; that if adrenalin 
“dilates the pupil, the postganglionic 
fibers, inhibiting the dilatator pupillae, 
been eliminated.” 

Its effect on tension varies from 
nothing to decrease or increase. He 
tested the effect of adrenalin in 65 
cases of primary glaucoma with these 


results; 1. the pupil dilated in 60 out 
of 65. 2. Tension was unaffected in 
40, decreased in 20 and increased in 5. 
He thinks that “hypotomy results 
from the relief of mechanical causes, 
and that in some glaucomas there is a 
retention of aqueous in the posterior 
chamber, and by dilatation of the pupil 
by adrenalin, this stasis is corrected.” 
While this is undoubtedly sound rea- 
soning, it is equally true that if the 
mydriasis of adrenalin, or any agent, 
pushes the iris further back in the al- 
ready narrowed filtration angle, an 
increase of tension may follow. In my 
case miotics did not neutralize the ad- 
renalin dilatation. This is contrary to 
usual observations. Farther in Knapp’s 
series, there were 15 cases, showing 
glaucoma in only one eye. In 12 of 
these 15, adrenalin dilated the pupil in 
the supposedly normal eye. He sug- 
gests that a susceptibility to adrenalin 
may be present before clinical signs of 
glaucoma appear and (by inference at 
least) pupillary response to adrenalin 
may give us warning. 

Dr. Knapp’s studies suggest thru- 
out relationship between primary glau- 
coma and the sympathetic nervous sys- 
tem. It is not going far afield to ex- 
tend the inquiry to vascular changes— 
vasomotor stimulation or _ inhibition. 
In my first case, in one eye there were 
evidently surcharged iridic vessels and 
operative hemorrhage; in the other 
eye, sudden episcleral injection, dila- 
tation of the pupil and rise of tension. 
Were these merely the result of pre- 
vious hypertension or of vascular 
dilatation from some unknown cause? 
In my second case, there were adrena- 
lin dilatation of the pupil and rapidly 
increasing tension. These, in the light 
of Dr. Knapp’s findings, must have 
come from inhibition thru the sym- 
pathetic system. It is surely possible 
that the vascular phenomena of Case 1 
came from similar influence ;—inhib- 
itory vasomotor influence. This affects 
prognosis. 

Both patients were relieved by an 
operation thought to act chiefly, if not 
solely, thru improving drainage. If 
that is all, ie., if hypertension and 
vascular phenomena were secondary to 
defective drainage, we have probably 
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gotten the upper hand; but if the se- 
quence of events is the other way, and 
some pernicious vasomotor ~ influence 
is still there, permanency of recovery is 
less certain. We have sad knowledge 
of the fact that often the best executed 
operation fails to cure permanently. 


We reason on tension because it is th 
best guide we have; but, all the te 
we have a_ subconscious CONVictiog 
that there are other things in glaucom 
besides hypertension, and if we aa 
there we are not at the bottom of the 
problem. 


SELECTIVE THERMOTHERAPY. 
W. E. SHanan, M. D. 


ST. LOUIS, MO. 


The facts determined by experimental work with the thermophore are here se 
forth. The technic of using it is described for tumors of the limbus and adjoining parts 
those of the skin, the treatment of hypopion keratitis, and indolent noninfected corneal 
ulcers. Read before the American Ophthalmological Society, June, 1923. 


The principle of the use of different 
degrees of heat for accomplishing dif- 
erent therapeutic purposes originated 
from experimental observations which 
at the time they were published ap- 
peared to have no practical usefulness.* 
An instrument, the thermophore, had 
been developed and by means of this, 
precisely regulated and automatically 
controlled degrees of heat could be 
conducted directly into the tissues for 
any length of time. Also the area of 
the tissue surface treated was limited 
sharply by the size of the contact sur- 
face used in conducting the heat. The 
illustration shows this instrument in 
position for use. 

By means of an earlier and cruder 
form of this instrument it was shown 
that corneal epithelium was destroyed 
by a continuous application of 130° F. 
for 1 minute, and that atrophy of the 
iris could be induced by 130° F. ap- 
plied for 10 minutes or 140° F. for 5 
minutes, without permanent clouding 
of the cornea. Also it was found that 
corneal and scleral tissues would stand 
190° F. for 1 minute without destruc- 
tive changes leading to necrosis. A 
number of interesting intraocular 
changes can be produced with this in- 
strument without visible external 
changes, and an important communica- 
tion based on a large amount of experi- 
mental work is now in preparation by 
Dr. Lawrence Post and will appear 
later. 


Noting the wide gap that separated 
the thermal death point of corneal epi- 
thelium from that of scleral and cor. 
neal tissues, it was thought probable 
that the thermal death point of sucev- 
lent neoplasms might lie somewhere 
between these points, and this was 
sought as occasion presented itself. 
130° F., 135° F., 140° F. and 145° F. 
was applied for from 1 to 2 minutes 
to various tumors, details of which 
have already been published,’ and it 
was found that their death points 
ranged somewhat below 140° F. ap- 
plied for 1 minute, except in the case 
of a tough fibrous dermoid, where no 
beneficial effect was noted. The ques- 
tion as to how much heat can be safely 
applied to epibulbar structures was 
quite thoroly worked out by Dr. 
Lawrence Post and myself in a series 
of “Thermophore Studies in Glaw 
coma.”* We had found that one > 
minute application astride the limbus 
produced prolonged low tension (3 
weeks to a number of months) with 
out additional treatment, and in fol- 
lowing this up in the hope of produc- 
ing permanent low tension had occa- 
sion to apply 140° to 145° F. for 5 
minutes to numerous rabbit eyes and 
to 32 human eyes without causing per 
manent damage in any case. 

Having already found that the ther- 
mal death point of epitheliomatous 
and papillomatous tissues was below 
140° F. applied for 1 to 1% minutes, 
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we now felt free to use a larger mar- 
gin of safety in treating these struc- 


tures. 

Our technic in such treatment at 
the present date is as follows: 

1. Instillation of 5% cocain and 
4000 adrenalin. 

2. Subconjunctival injection of 1 or 
2 drops of the same solution. 

3, Wait 8 minutes. 

4, Apply thermophore at 140° to 
145° F. for 1% to 2 minutes to all 
parts of tumor. 

The contact surface of the conductor 
ysed must not be moved about on the 
tumor, but must be held steadily in 
position for the full length of time. If 
the contact surface fails to cover all 
the tumor, a part of it must be treated 
for the full 114 or 2 minutes, and then 
the contact surface moved to another 
part and held there for another 1% 
or 2 minutes. If this surface overlaps 
the normal conjunctiva to a certain 
extent it will do no harm. If it over- 
laps the cornea it will destroy the 
epithelium, but this will be rapidly re- 
placed and no permanent harm will 
result. If the anesthesia has been 
properly carried out, there will be no 
pain during the treatment and little, if 
any, afterwards. 

The treatment does not show any 
very marked immediate effects. There 
is a slight cloudiness in the mass of 
the tumor, and the whorls of blood ves- 
sels are darker in color. However, 
by the next day a peculiar slow reac- 
tion has set in, and this continues 
sometimes for 3 or 4 weeks before the 
fnal outcome is determined. The 
whorls of blood vessels in the tumor 
mass become very dark in color and ir- 
regular in caliber, being widely dilated 
insome spots and constricted almost to 
invisibility in other spots when viewed 
by a rather short focus Coddington 
lens. There may be rather marked 
conjunctival edema for several days 
without much, if any, discomfort. 
There will also appear small hemor- 
thagic areas within the tumor mass. 
These phenomena will gradually di- 
minish during the succeeding two or 
three weeks, and end with the tumor 
gone and the conjunctiva nearly nor- 


mal. Sometimes this is slightly puck- 
ered or thickened, but the minute nest- 
like whorls of vessels and the angry 
vascularization that surrounds a tumor 
mass will be gone. If it is found after 
the first reaction subsides that a por- 
tion of the tumor escaped, another 
treatment is, of course, indicated. We 
do not ordinarily give a second treat- 
ment unless we are not satisfied that 
the tumor is totally destroyed after 
the first reaction is over. 

The number of cases treated to date 
has not been very large—about a dozen 
of various kinds—but the results have 
been so decisively satisfactory that 
we feel justified in drawing general 
conclusions. 

Considerable satisfaction, but not 
such decisive satisfaction, has been ob- 
tained in treatment of tumors of the 
lids. Dermal tissues have a thermal 
death point rather near that of tumors 
invading them, and suffer more from 
the treatment than scleral, corneal or 
bulbar conjunctival tissues. 

In the treatment of a congenital 
capillary hemangioma 2 by 2% mm., 
140° F. was applied twice for 1 min- 
ute at intervals of about 4 days, with 
very little result. 145° F. applied for 
1 minute caused the tumor mass to 
darken, and come off as a dry scab 
within about 1 week. A slightly pale, 
slightly depressed area was left, leav- 
ing the skin thinner here than else- 
where. The conspicuous bright red 
spot, however, was gone. Various tem- 
peratures were also tried on xanthel- 
asma, and it was found that it took 
145° F. applied for 1 minute to destroy 
them. The technic for these is as 
follows: 

1. Touch small point adjoining tu- 
mor with 95% phenol. 

2. Insert needle thru this point 
and inject 1 or 2 drops of 4% or 5% 
cocain and adrenalin solution. 

3. Wait 8 minutes. 

4. Apply contact surface to all 
parts of tumor for 1 minute at 145° F. 

Immediately after treatment not 
much change will be noticed. An hour 
or two later a blister may or may not 
be observed where the contact surface 
met the normal skin. The next day 
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there will be some edema about the 
tumor and the vessels in the tumor will 
be very dark in color. Following this, 
at intervals of several days, the tumor 
will be thrown off in scab like masses, 
and finally a small pale area will oc- 
cupy the site of the middle of the tu- 


paratively rapidly destructive process for 
and a higher temperature must be for 
effectively applied. In the original I 
study of this subject*, it was found that siz 
the thermal death point of intracornea| apt 
pneumococci was 152° F. applied for for 
1 minute. It must be remembered that of 


Fig. 1. The method of applying the thermophore to the cornea near its temporal margin. 


mor. These are much less conspicuous 
than the tumor masses themselves. So 
far as I know Dr. James Bordley of 
Baltimore was the first to successfully 
use the thermophore in treating these 
tumors. 

In thickened epitheliomatous masses 
in the lids, heat will probably not pene- 
trate deeply enough. Radium has been 
so successful in many such cases that 
it should be given preference. 

In treating hypopyon keratitis more 
skill, alertness and firmness are re- 
quired than in treating tumors. In 
this case we are dealing with a com- 


this is the minimum that will produce 
this result, and if it happens that the 
patient moves or the operator’s hand 
is unsteady, or some part of the ulcer 
remains uncovered, this minimum will 
not be reached, and the result will be 
a failure or partial failure. The cor- 
neal tissues will stand much more than 
this minimum.. So it is best to use a 
margin of safety. Our technic for 
this at present is as follows: 

1. Instil several drops of 5% cocain 
and adrenalin at intervals of 4 or 5 
minutes. 

2. Apply thermophore at 160° F. 
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for 1 minute to all parts of ulcer and 
for 1/2 mm. beyond margins. 

If the ulcer is irregular, different 
sized contact surfaces will have to be 
applied to different parts of the ulcer 
for 1 minute intervals, until every part 
of the active yellow area is covered 
and overlapped for 1/2 mm. or more. 

The best results are obtained when 
every bacterium is killed at one treat- 
ment, so that the thermophore will 
have to be used once only. This ideal 
is often, but not always attained. 
When it is attained results are ex- 
tremely satisfactory. The patient be- 
comes comfortable within a few hours 
and remains so under mild treatment 
until cure is complete. By the second 
day the whole ulcer is gray in color 
and clean, all discharge being stopped. 
The hypopyon is beginning to absorb. 
On succeeding days the epithelium 
gradually grows over the ulcerated 
area until it completely covers it. 
Sometimes before the lost substantia 
propria is replaced, the epithelium is 
not firmly attached and may form a 
bleb. This needs no treatment. The 
only treatment during this period is 
argyrol 25% or mercurochrome 2% 
and atropin. A light bandage may 
also be employed. 

The ulcer should be very closely 
watched. Sometimes a small project- 
ing tongue of activity escapes, there 


is still some pain, and a small yellow 
point is seen at this place. When it 
becomes evident that there is a small 
nest of pneumococci still alive, a con- 
tact surface just large enough to cover 
this nest should be applied at 160° F. 
for 1 minute. Frequently only the 
small conical point is necessary to de- 
stroy this nest, or if there are several 
suspicious places these places should 
be treated. It is practically never nec- 
essary to cover the whole ulcerated 
area a second time. Also if the ulcer 
has already progressed for several days 
before reaching the physician, and one 
margin of it is healing and clean, only 
the yellow advancing margin need be 
treated, but this must be effectively 
covered. 

In indolent and noninfected ulcers, 
where destruction of invading organ- 
isms is not the object, a lower tem- 
perature is indicated. 135° F. applied 
for 1 minute to an indolent ulcer such 
as may occur on an old corneal scar, 
may change the base of the ulcer, so 
as to cause a rapid and permanent cov- 
ering of epithelium to grow over it. 

In conclusion I would like to state 
that the field of selective thermother- 
apy is but incompletely covered, and 
that the advances so far made would 
scarcely have been possible without the 
friendly cooperation of my St. Louis 
colleagues. 
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THE SIGNIFICANCE OF DEEP OCULAR PAIN IN RETINAL 
DETACHMENT. 


J. W. Cuartes, M. D. 
ST, LOUIS, MO. 


The difficulty of determining whether a detached retina_hides an intraocular tumor 
makes every symptom bearing on the subject important. Two cases are reported jn 
which deep ocular pain was present and an intraocular tumor found when the eye was 
enucleated. Read before the American Ophthalmological Society, June, 1923. 


So much has been written in the 
last few years concerning different 
methods of operating for the purpose 
of releasing the subretinal fluid in de- 
tachment of the retina, that it would 
seem to be important to at least sound 
a warning against indiscriminate oper- 
ative interference in these cases. The 
dangers of any exploratory incisions in 
tumors, whether in the eye or else- 
where, can not be emphasized too 
much; so that any new symptom or 
calling attention to an old symptom is 
not out of place, if by it we may be 
helped to avoid jeopardizing the life 
of the patient by the almost hopeless 
attempt to restore vision. 

If the detachment is caused by a 
small growth which cannot be discov- 
ered by transillumination, focal illu- 
mination or the ophthalmoscope, then 
an operation which involved invasion 
of the tumor would endanger the pa- 
tient by setting free tumor cells which 
could cause metastases. 

For this reason the attention of the 
society is called to the following two 
cases in the hope that while not decis- 


‘ive they may prove to be at least sug- 


gestive. 

The pains which I have been accus- 
tomed to designate as “sinus” pains in 
the eye are either sharp or dull aches, 
and are also sometimes referred by 
the patient to the orbit; they may be 
increased or relieved by pressure on 
the eye, depending on the individual; 
there may or may not be periosteal 
tenderness over one of the sinuses; 
some of them resemble the aches of 
ciliary spasm, and we now know that 
some sinus pains are increased by 
reading or other close work. 

CasE 1. On April 27th, 1916, I was 
consulted by a 48-year-old lawyer who 
complained of a disturbance of vision 
in the left eye. There had been a nasal 
clouding of the visual field since he 
had been treated with atropin and cold 
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applications in January, two months 
before, for an inflammation of the eye 
which was not accompanied by secre- 
tion. This treatment relieved pain 
and the eye became quiet. His physi- 
cian, Dr. George E. Wilkinson of 
Alton, had recently given him glasses. 
There was also present a disturbing 
metamorphopsia. 

O.D. Hm 2.75 V = 23/19 

O.S. Hm 2.75 V = 23/30. 


There was no astigmatism and the pu- 
pils reacted normally. 
The ophthalmoscope showed 

O.D. Normal 

O.S. A small exudate in 
the region of the macula, with a reti- 
nitis toward the temporal side of the 
fundus and a retinal detachment still 
farther outward. Transillumination 
yielded no obstruction, and there was 
no nodular appearance in the detach- 
ment or tortuosity in the retinal ves- 
sels as sometimes seen over tumors. 


The final prescription for glasses was 


O.D. +1.5 Sph.7+0.5 cyl. Ax. 120° 
O.S. +1.5 Sph.7+0.5 cyl. Ax. 60° 


One month later there was no 
change, and the patient was warned 
that he must come monthly for obser- 
vation because of the possibility of the 
presence of a growth. However, he 
was a busy corporation lawyer and 
disappeared until September 4th, 1917, 
or about fifteen months. Three days 
before his return, while on a train in 
the North, the left eye began to be 
very painful, and he consulted Dr. 
Burch of St. Paul, who wrote: “Mr. 
came to me this morning with 
acute glaucoma in the left eye from 
which I have tried to give him relief. 
The tonometric measurement was 56 
mm. I have given him 1/2% solution 
of eserin to use every two or three 
hours until he can reach home and see 
you.” 
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My examination of the patient 

showed R.E. V = 23/15 
L.E. V = 0. 

Instillation of eserin every two or 
three hours. The tonometer of Schioetz 
yields RE. T = 24 mm. 

L.E. T = 44 mm. 
Systolic blood pressure = 138. Diag- 
nosis was acute glaucoma. Under 
constant treatment until September 
20th, a little more than two weeks, the 
pupil came under control, the pain was 
less, and the transilluminator gave a 
clear reflex thru the region of the 
detachment; however, no details of the 
fundus could be obtained because of 
the very muddy media. A consulta- 
tion with the late Dr. Alt confirmed 
my diagnosis and decision to perform 
an Elliot sclerocorneal trephining, not 
only in order to relieve pain, but also 
in the hope that the media would clear 
up and a decision be reached concerning 
the presence of a tumor, because the 
patient insisted on retaining the blind 
globe. This was done about Septem- 
ber 29th, and followed by an unevent- 
ful recovery, but the media did not 
clear up as we had hoped. During the 
after treatment and observation which 
extended into January, the patient 
complained of a neuralgia which simu- 
lated sinus pains, especially those 
which occur deep in the globe—a nerve 
reference pain. He was referred to Dr. 
Sauer, who found his paranasal sinuses 
negative until January 26th, when the 
patient came after becoming violently 
ill the night before, with great pain in 
and around the eye, but with the eye 
itself perfectly clear of redness. He 
was again referred to Dr. Sauer who 
found pus “pouring from everywhere” 
and the culture of the pus proved it 
to be “pure staphylococcus aureus.” 
On the following day there was a be- 
ginning orbital cellulitis, and the pa- 
tient was sent to the hospital. In three 
days the eye became immobile, the or- 
bit was tense, there was great pain, 
and, while all other sinuses had cleared 
up, Dr. Sauer found the sphenoid full 
of pus when he operated to drain the 
sinus. 

On February Ist a knife was plunged 
into the orbital tissue under the outer 
rim of the orbit thru the skin, and 

then after the lid had been lifted the 


knife was again plunged parallel to 
the globe in such a manner as to reach 
the first incision. While only a mini- 
mum of pus was thus released, the ten- 
sion of the tissues was relieved. The 
laboratory findings were at this time: 


Blood 
16,000 
4,500 
Wassermann negative. 

Differential 
Polymorphonuclears ........... 77. % 
Polyeosinophiles .............. 1.0% 
0.0% 
Small Lymphocytes ........... 13.0% 
Large Lymphocytes ........... 3.0% 
3.5% 
Large Monocuclears ........... 2.5% 


Urine Acid; Sp. Gr. 1014; pale yel- 
low; albumin marked trace; sugar 


negative. 


Microscopic: Numerous hyalin and 
finely granular casts, a few leucocytes; 
no blood. 

On Feb. 8th, when the orbital cellu- 
litis had cleared and the leucocyte 
count was about 10,000, the patient 
gave his consent to enucleation and a 
spindle cell melanosarcoma was found 
behind the ciliary region. 

He remained very well for eight 
months, when in the fall he came with 
terrific pain in his abdomen. An ex- 
ploratory operation by Dr. P. Y. Tup- 
per showed the liver inoperable with 
metastases in the peritoneum, and the 
patient died in a short time. 

Case 2. On June 2nd, 1920, Mrs. 
, 44 years old, consulted me for a 
change in her glasses. The pupils and 
fundi were normal and she was given, 


for distance 
O.D. + 0.75 Sph. +1.0 Cyl. Ax. Horl. 


V = 23/15 
O.S. + 0.75 Sph. + 0.25 Cyl. Ax. Horl. 
V = 23/15 


and for reading the addition of + 1.25 
to the above correction. 

On Oct. 19th, the patient returned 
with a right supraorbital headache, 
worse mornings, and with the vision 
now O.D. 23/19, O.S. 23/38, disc some- 
what fluffy, and a peculiarly shaped de- 
posit.on the posterior lens capsule. The 
case was then referred to Dr. Dames, a 
competent rhinologist, who simply re- 
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ported a “loss of drainage” which was 
much relieved by treatment, and on No- 
vember 3rd the vision of the left eye was 
23/24 or two letters better than two 
weeks before. The condition was un- 
changed on the 15th and the 30th. 

On January 8th, after a long absence, 
the vision of the left eye was 23/24, 
but the ophthalmoscope showed that 
the vitreous was full of floating par- 
ticles. 

May 8th, the patient reported that 
while in Chicago two days before, the 
vision of O.S. suddenly failed during 
the night. There was a very distinct 
blood clot to be seen at the bottom of 
a detachment of the retina in the in- 
ferior quadrant of the fundus. 

June 7th, the area of clear retinal 
reflex above the clot was somewhat 
increased. The patient had been tak- 
ing bichlorid of mercury since the ap- 
pearance of the muddy vitreous in 
May and had been under the care of 
the rhinologist. In July she went 
West, and before she left she was again 
examined with the transilluminator 
and the detachment found to be clear 
of any obstruction to the passage of 
light. 

On Oct. 4th, I again saw the case. 
She had been having deep neuralgia 
in the left eye and also reported that 
Dr. Hans Barkan in San Francisco had 
found examination with the transil- 
luminator negative. 

The exudate behind the detachment 
had no definite outline by focal illu- 
mination and the ophthalmoscope. She 
was very nervous and depressed be- 
cause of a deep “neuralgia” in the left 
eye, and also in a hurry, and the trans- 
illuminator was not used. 

I again saw the patient on Dec. 5th. 
In the lower quadrant of the fundus, 
there was a round pigmented growth 
which had just been discovered by Dr. 
J. B. Ellis of Chicago. Since they 
were moving to Chicago, I advised 
them to have the eye enucleated by 
Dr. Ellis at once, and he reported to 
me that microscopically there was a 
pigmented growth in the position es- 
tablished in the clinical examinations. 

The microscopic examination, con- 
ducted by Dr. E. V. L. Brown under 
adverse circumstances, seems not to 
be very conclusive concerning the 


diagnosis. With his permission it js 
here reproduced: 

“Paraffin sections from the thin 
edge of the large mass in the lower 
anterior temporal chorioretinal wall of 
the eye show a 4—5 mm. stretch of 
densely nucleated, sharp staining tissue 
doubling the normal width of the chor- 
oidea and occupying all layers from 
the sclera to the limitans basalis. Rep- 
resenting, as it does, the thinned out 
edge of a massive new formation, it js 
not surprising that the portion in front 
and behind the 4—5 mm. mass is found 
extending not into nor between the lay- 
ers of the choroidea but between the 
choroidea proper and the sclera—along 
the line of least resistance, in the 
perichoroidea. This also accounts for 
the fact that where the choroidea is 
most widened there are no vessels be- 
tween the sclera and limitans_basalis, 
and that immediately adjoining this 
avascular area large vessels (onlu) are 
seen (pathologically) near the limitans 
basalis; from this it may be concluded 
that the choroidal vessels are only 
secondarily concerned in this part of 
the new formation. Where compressed 
(between the limitans  basalis and 
sclera) the cell nuclei are oblong in 
shape with rounded ends, nongranular 
nuclei, without mitotic figures, and the 
cells seem to have no marked tendency 
to extend into protoplasmic processes. 
Where cells are less compressed, the 
body is quite large tho scarcely of 
squamous cell size in proportion to the 
large nucleus. No increase of pigment 
is found in between the cells. No evi- 
dence of inflammation is found. 


“From these sections one may diag- . 


nose a malignant tumor of the chor- 
oidea, but cannot say whether it be a 
carcinoma or sarcoma; the history, the 
extension in the perichoroidea, its non- 
vascular nature, and the lack of pig- 
ment speak for carcinoma, but the 
growing margin of an endothelial type 
of sarcoma might present the same fea- 
tures.” 

Some time later Dr. Brown sent me 
several sections taken from the more 
central parts of the tumor, which show 
an undoubted melano-fibro-round cell 
sarcoma originating from the choroid, 
the diagnosis being confirmed by Dr. 
George Ives. 


—— 
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OCULAR SECTIONS. 
G. F. ALEXANDER, M.B. 


SCARBOROUGH, ENGLAND. 


A certain section, as seen on the surface of the eyeball, gives a smaller opening or “outlet” 
thru the inner surface. The position and size of this outlet is here discussed, for various 
sections made for cataract extraction or iridectomy. The influence of intraocular pressure and 
the advantages of different sections and different forms of knife are also considered. 


A plane section of a sphere in a great 
circle, i.e. one the center of which coin- 
cides with that of the sphere, is normal 
to the surface and hence is termed a 
“normal” or “direct” section, and one in 
a lesser circle, i.e. one the center of which 
is removed from that of the sphere, is 
inclined to the surface and hence is 
termed an “oblique” section. In the lat- 
ter the degree of the obliquity varies with 
the distance of the center of the circle 
from that of the sphere, i.e. inversely 
with the size of the circle. 

In a segment of a plane section of a 
sphere the arc is the “length”, the chord 
or base the “width”, and the distance of 
the base from the vertex the “height”, 
and obviously (1) the length, the width 
and the height are variable directly with 
one another, and (2) for a given width 
less than the diameter of the sphere, the 
length and height are minimal when the 
section is normal, and increase with its 
inclination to the normal. 

In a plane section of a hollow sphere, 
we have the sections of the inner and 
outer surfaces of its wall separated by 
the section of the wall. If the section is 
normal, that of the wall is its radial thick- 
ness ; but if the section is oblique, that of 
the wall exceeds its radial thickness ; and, 
as with the increase in the obliquity the 
diameter of the inner section diminishes 
more rapidly than that of the outer sec- 
tion, increases with its obliquity, and 
similarly in any segment as the height 
diminishes, the width of the inner sec- 
tion diminishes more rapidly than that of 
the outer section. 

In the eye we have to deal with a hol- 
low sphere, and sections thru its 
wall into the anterior chamber are made ; 
first by the keratome, which cuts equally 
on each side of the puncture, second by 
the Beer knife, which in transfixing cuts 
mainly towards the counterpuncture, and 
third by the Graefe knife, which after 
transfixing cuts upwards, equally from 
the puncture and counterpuncture; or 


first from the counterpuncture, in the on- 
thrust, and then from the puncture on 
the withdrawal. 

The incision by the keratome is more 
or less a sector, and that by the Beer or 
Graefe knife is a segment, of a plane 
section; and in either case the term 
“length” is used in reference to the outer 
or visible section only, and it is conven- 
ient to apply the term “outlet” to the 
width of the inner section. It is obvious 
from the above that (1) with the kera- 
tome the outlet is the less the shorter the 
section is and the more oblique it is, and 
(2) with the Beer or Graefe knife, for 
a given outlet the length is the less the 
nearer the section is to the normal. 

A normal section by the keratome re- 
quires pointing to the center of the cor- 
neal curvature, and therefore cannot be 
proceeded with after the point has en- 
tered the anterior chamber, when it has 
to be continued as an oblique one. Hence 
the application of the term “linear” to a 
section, as signifying its being made in 
a great circle, is inadmissible to one by 
the keratome and should be discontinued. 
A normal section by the Beer or Graefe 
knife requires the blade to be in the plane 
which includes the puncture and counter- 
puncture and the center of the corneal 
curvature, and therefore the only one 
ever made is that of Saemisch. 


LEVEL OF SECTIONS. 


The “limbus” being taken as the outer 
limit of the corneosclerotic junction, as 
the pupil is bisected by its horizontal 
diameter, the center of the pupil and the 
vertex of the cornea become the two most 
obvious points for determining the 
height, and therefore the length and 
width, of a section in or parallel to the 
limbus. 

Taking the diameter of the outer sur- 
face of the sclera = 23 mm., the radius 
of the anterior surface of the cornea = 
8 mm., and the radial thickness of the 
cornea = 1 mm., as the transverse diam- 
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eter of the limbus subtends at the center 
of the sclera an angle of 60°, it equals 
11.5 mm. Fig. 1, representing a normal 
section including the optic axis in plan, 
is constructed from these data, enlarged 
10 diameters. From this, Ca being a 
radius of the Cornea, it is evident that 
while the section of the wall when nor- 
mal, a b = 1 mm., in the limbal section 
the section of the wall, ad has increased 
to 1.5 mm. 


over the sclera, or 0.35 mm. sagittally 
behind B, cuts the posterior extremity of 
the canal of Schlemm, the ligamentum 
pectinatum, and the anterior surface of 
the iris at its periphery. But the sinys 
of the anterior chamber, bounded on the 
outside by the ligamentum pectinatum 
and on the inside by the root of the iris, 
extends behind C to reach a level, D, 25 
mm. measured over the sclera or 1.5 mm. 
sagittally behind the limbus. 


Fig. 1. Diagram auning, position of various corneal sections; A, a section in margin of clear cornea; 
» section just outside of clear cornea escaping the iris. 


On account of the sclera overlapping 
the cornea at their junction, a section at 
the limbus, A, is entirely corneal, and 
one behind it is partly scleral and partly 
corneal till we arrive at B, 1.5 mm. 
measured over the sclera or .8 mm. sag- 
ittally, when it is entirely scleral and 
cuts the anterior extremity of the canal 
of Schlemm and the ligamentum pecti- 
natum. One at C, 0.5 mm. measured 


The anterior surface of the iris at the 
bend of its root being at the level of C, 
it rises at the pupil to the level of B, 
tho on account of the refraction of 
the cornea, as will presently be shown, 
it appears to be 0.6 mm. farther forward 
than it really is, ie. nearly at the level 
of A. When the pupil is dilated, al- 
tho the iris is thickened it is also 
retracted; it nowhere rises in front of 


Fig. 2. Illustrates the apparent displacement of the margin of the iris or a point of a cataract knife when 
seen obliquely thru the cornea. 
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B. It is evident from Fig. 1. that the 
limbus is 2.5 mm., the iris at the pupil 
25+0.8 = 3.3 mm., and the lens, al- 
lowing .3 mm. for the thickness of the 
iris, 3.3+0.3 — 3.6 mm., behind the 
apex of the cornea. 


To insure against injuring the liga- 
mentum pectinatum or iris, a section par- 
allel to the limbus should be limited to 
the distance of 1 mm. measured over the 
sclera from the limbus. But in practice, 
even with normal depth of the anterior 


Fig. 3. Shows the relation of different sections made in the corneal margin between the length of the 
section measured on the surface of the eyeball externally and the outlet obtained thru the inner surface 


of the cornea. 


In Fig. 2, if o is the distance of an 
object O, and i that of its image, I, given 
by refraction at the surface of the cor- 
nea, from the vertex of the cornea, p, r 
the radius of the cornea, and u the re- 

u-I 

i Bio (a) 
in the case of the iris at the pupil, as 

= 3.3 mm., i = 2.7 mm., making it 
appear 3.3 — 2.7 — .6 mm. farther for- 
ward than it really is, and (b) in the 
case of a knife puncturing in the limbus, 
aso = 2.5 mm., i = 2 mm., making it 
appear 2.5 — 2 — 0.5 mm. farther for- 
ward than it really is. In order to coun- 
terpuncture in the limbus, the apparent 
point of a Beer or Graefe knife must be 
directed .5 mm. in front of it. 


u 
fractive index, as - a 


chamber, it is seldom that a section so 
far back can be made with safety to the 
iris; and as the anterior chamber in 
cataract and glaucoma is often abnormal- 
ly shallow, a section even in the limbus 
may require the point of the knife to 
describe a slightly forward curve as it 
passes from the puncture to the counter- 
puncture, in order to clear the iris. 


SIZE OF LENS AND OF SECTIONS. 


The adult lens has an average diameter 
of 9 mm., and in senile cataract that of 
the disc delivered after capsulotomy, 
which consists of the nucleus surround- 
ed, except in Morgagnian cataract by a 
variable amount of specially adhesive 
cortex, averages 6.7 mm., seldom exceed- 
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ing 8mm. But as the cortex is moldable 
the minimum outlet required for the de- 
livery of the nucleus is a little less than 
its diameter. 

The outlets of various sections in the 
limbus are obviously from Fig. 3, 
which is the section at the limbus, (A a 
in Fig. 1) in elevation, as follows: 

1. Of the keratome section, K.K :— 
assuming the maximum angle which 
can be given the requisite degree of 


Fig. 4. Section d e a in margin of cornea with 
puncture and counter puncture midway between center 
of pupil and vertex of cornea giving outlet large 
enough for lens nucleus in most cases. 


sharpness to be 60°, and that the point 
can be thrust 7 mm. within the limbus; 
if the section were entirely in the limbus 
the outlet would be 5.3 mm. But as 
the section even if begun in the limbus 
must be completed in a less circle, the 
outlet cannot exceed 5 mm. and is gen- 
erally less; tho it may be increased 
to an extent variable with the skill of the 
operator by pressing laterally as the knife 
is withdrawn, and thus this section, 
while suitable for iridectomy and gen- 
erally for the curette extraction of the 
cataract in children, is too small for the 
passage of the nucleus in the adult’s 
eye and occasionally proves so for its 
passage even in the child’s eye. 

2. Of the Beer or Graefe knife sec- 
tions: Ist. transfixing 1 mm. above the 
center of the pupil the outlet, b b, is 8.2 
mm., which as regards molding would 
suffice for the delivery of the lens in its 
capsule; but in order to preserve the in- 
tegrity of the capsule it is advisable to 
give the largest possible outlet by taking 
in half the limbus, then in order to com- 
pensate for the increased risk of loss of 


vitreous this entails, approximating the 
section to the radial by cutting out Over 
2 mm. in front of the limbus, this bein 
the section favored by Col. H. Smith. 

2nd. transfixing midway between the 
center of the pupil and the vertex of the 
cornea, which, as is obvious from Fig 
4, where as c d = 2c b, the angle b ¢ d 
= 60°, and .”. the angle d c e = 129° 
takes in 1/3 of the limbus, the outlet 
c c., is 6.3 mm., or with the knife in pune- 
turing directed somewhat radially, ¢ ¢ 
7 mm., which suffices for the delivery of 
the vast majority of nuclei, and hence 
this may be considered the standard sec- 
tion for cataract. When it proves in- 
sufficient it is probable that either at the 
puncture or counterpuncture it is more 
or less intralamellar, to avoid which the 
puncture should be made with the knife 
directed slightly downwards and_back- 
wards, and the counterpuncture by aim- 
ing not over .5 mm. in front of the lim- 
bus. 

While giving due deference to the 
authorities who counsel a larger section, 
as lessening the risk of escape of vitreous 
by enabling the nucleus to be delivered 
with less pressure, I contend that this 
risk is greatly increased by unduly en- 
larging the section; and also that the 
above section made as indicated suffices, 
under “normal” pressure directed so as 
to tilt the nucleus, for the delivery of 
the largest nucleus we are likely to en- 
counter. Should it prove not to be so, 
it is easy to deliver the nucleus without 
augmenting the pressure, by supporting 
it with the curette or blunt hook, driv- 
ing into it a sharp hook or the point of 
the cataract knife, and so levering it out. 

An exception, however, presents itself 
in the case of an abnormally small cornea, 
as Col. H. Smith states that in these cases 
the lens is frequently not correspondingly 
diminished. 

3rd. transfixing 2 mm. below the ver- 
tex, with the knife puncturing horizontal- 
ly the outlet, dd, is 4 mm., or with the 
knife in puncturing directed to the center 
of the pupil, d d, 5.3 mm., and hence in 
iridectomy for glaucoma we must trans- 
fix at least this distance below the vertex 


INTRAOCULAR PRESSURE AND SECTIONS. 


In the eye the wall is subjected to 
pressure by its fluid contents, averaging 
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25 mm. of mercury and acting along the 
radii. The contents tend to escape 
thru a section in the wall, to an ex- 
tent which varies with the scleral ten- 
sion, the size of the outlet, and the facil- 
ity with which the pressure causes the 
section to gape; as to which we have the 
following considerations: 

(1) In the keratome section the length 
being small relative to the outlet, the 
more oblique it is the more valvular it is. 
Consequently the more readily the press- 
ure forces the posterior lip against the 
anterior lip, the less is the tendency of 
the contents of the eye to escape. 

But (2) in the Graefe or Beer knife 
section of given width; the more direct 
it is, as it is the shorter and the less the 
pressure exerted radially tends to cause 
it to gape, the less is the tendency of the 
contents to escape; while the more ob- 
lique it is, as it is the longer and the more 
the pressure exerted radially tends by 
raising the corneal flap as an operculum 
to cause it to gape, the greater is the 
tendency of the contents to escape. The 
flow of the vitreous thru a_ section 
into the anterior chamber is prevented, 
Ist by the zonule, and the lens in its cap- 
sule or when the lens has been removed 
thru an opening in the anterior capsule 
the posterior layer of the capsule only ; 
and 2nd by the hyaloid, hence rupture of 
the zonule is followed by prolapse of the 
hyaloid into the anterior chamber or even 
thru the section, while rupture of the 
hyaloid as well is followed by flow of the 
vitreous into the anterior chamber and 
thru the section. 

It follows in regard to a Beer or 
Graefe knife section that the more di- 
rect and the shorter it is the less is the 
risk of any of the accidents associated 
with the tendency of the contents of the 
eye to escape, as prolapse of the iris, 
rupture of the zonule with luxation and 
even delivery of the lens, prolapse of 
the hyaloid, escape of the vitreous, and 
intraocular hemorrhages of various de- 
grees of severity, and the more oblique 
and the longer it is the greater is the risk 
of these accidents, and that in order to 
guard against these accidents we should 
aim at letting the aqueous escape slowly. 


ADVANTAGES OF DIFFERENT SECTIONS. 


The finely vascular corium conjunc- 
tivae advances, in the upper quadrant at 


any rate, fully 1 mm. within the limbus, 
before it loses its vascularity and becomes 
compact to continue as Bowman’s mem: 
brane. 

The advantages of a cataract section in 
the limbus over one behind it are: (1) 
As cocain acts less on the sclerotic than 
on the cornea it is attended by less pain, 
and hence less incentive to wincing. (2) 
The cornea offers less resistance to the 
knife than the sclerotic. (3) The ciliary 
body and zonule are better supported in 
front, for all of which reasons it is at- 
tended by less risk of the above acci- 
dents, while in addition; (4) it is less 
frequently attended by the entrance of 
blood into the anterior chamber, as only 
the fine terminal vessels of the conjunc- 
tiva are divided. Whereas in a scleral 
section larger conjunctival vessels and 
vessels in the sclerotic are divided, and 
occasionally the canal of Schlemm is 
opened into. (5) It is attended by less 
risk of injuring the iris in cutting out; 
and (6) it is attended by less risk of 
subsequent prolapse of the iris. But a 
Graefe knife section behind the limbus 
has the advantages of; (1) enabling a 
more peripheral resection of the iris to 
be made in glaucoma; and (2) enabling 
a conjunctival flap to be raised if de- 
sired. 

The advantages of a section in the 
limbus or cutting out not over 1 mm. in 
front of it, over one cutting out farther 
in the cornea are: (1) The expression 
of the nucleus thru it is somewhat easier, 
and (2) as it is overlaid by the vascular 
conjunctiva cornea more rapid and 
firmer union of its outer lips is secured. 
In the latter the pressure of the aqueous 
behind the sealed section tends more to 
cause severence of its outer lips so that 
grooved healing results. 


ADVANTAGES OF DIFFERENT KNIVES. 


Caeteris paribus, the least strain would 
be thrown on the eye by sawing move- 
ments of a Graefe knife. But as the 
aqueous distributes the strain of any sec- 
tion equally over the wall of the cham- 
ber enclosing it, and in its absence these 
movements throw a strain on the zonule, 
and as they also render the section ir- 
regular, the more nearly it is completed 
before the aqueous has escaped, the less 
is the risk of rupture of the zonule and 
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the more regular it is; and as the less is 
the risk of injury to the iris by the edge 
of the knife, the desirability of complet- 
ing the section in the first thrust of the 
knife is evident. 

The Beer Knife as the advantages 
that: (1) its edge being straight can be 
more easily rendered sharp than a curved 
one; (2) its back being straight to the 
point, the base desired can be accurately 
given the section; (3) the section can be 
completed by simply extending the dig- 
its; (4) the section is perfectly even, 
and (5) the edge after the counterpunc- 
ture is in the case of early escape of the 
aqueous usually above the level at which 
it can encounter the iris. But if the 
anterior chamber is at all shallow, the 
point in a limbal section is apt to en- 
counter the iris and, on account of the 
steep gradient of the blade, attempts 
to avoid this lead to escape of the 
aqueous before the counterpuncture. 

The Graefe Knife has the advantage 
that (1) in a limbal section the point 
can easily be made to clear the iris, 
and (2) the capsulotomy can be done 
with the point in crossing the anterior 
chamber. But it is as a rule difficult 
with it to so far complete the section 
in the first thrust that sawing move- 
ments are not required ; and in the case 
of beginners, for the edge to be carried 
above the level at which it can encoun- 
ter the iris. 


Completion of a limbal section in the 
first thrust of the knife, tho easy in the 


case of prominent eyes, is rendered diff. 
cult by (1) proximity of the side of the 
nose to the eye, or of the edge of the 
eyelid to the cornea; (2) deep setting 
of the eye in the orbit, and (3) its ro. 
tation in, under the thrust of the knife. 
But these difficulties may be overcome 
when the eye is held rotated down by an 
assistant, by the operator, Ist opposi 
the thrust of the knife and rotating the 
eye slightly out by a Batten’s Fixation 
Fork applied about 2 mm. behind the 
seat of the counterpuncture, and 2nd 
using a knife which combines the advan- 
tageous features of the Beer and Graefe 
knives, thru its cutting edge being 
straight, its back ‘in the line of the handle 
running straight to the point; but its 
width only 5 mm. to a back length of 
20 mm. On account of this gradient (a) 
the point is finer and the edge cuts more 
by gliding than is the case with the or- 
dinary Beer knife, so that less strain is 
thrown on the eye, (b) as at 6.mm. from 
the point the width is only 1.5 mm, 
the iris can be cleared and capsulot- 
omy done with the point as with the 
Graefe knife, ‘and (c) in the smaller 
sections before the point arrives at 
the side of the nose or edge of the 
eyelid, the knife cuts out by simply 
extending the digits as with the 
Beer knife. For the larger sections, 1 
mm. above the center of the pupil or 
taking in half the limbus, which require 
sawing, Col. H. Smith’s latest knife, 
made by Weiss or Down, seems the 
acme of perfection. 


SIDEROSIS WITH DILATED INACTIVE PUPIL. RECOVERY. 
Netson M. Brack, M.D., F.A.C.S. 


MILWAUKEE, WISCONSIN. 


The literature of siderosis of the eyeball with dilatation of the pupil is here reviewed, 
and a case is published in which after extraction of the foreign body the pupil became equal 
in size to its normal fellow, and reacted consensually, and slightly to light. Read before the 


American Ophthalmological Society, June, 1923. 


Graefe' seems to have been the first 
to call attention to the discoloration of 
the tissues of the eye from retained 
metallic particles, and Bunge* was the 
first to apply the name “Siderosis Bul- 
bi” to the condition. 

Numerous reports of discolored irides 
with a wreath of yellowish brown dots 
under the capsule of the lens are to be 


found in the literature, but comparatively 
few in which an immobile pupil is men- 
tioned. According to Parsons” the stain- 
ing of the lens has long been regarded 
clinically as pathognomonic of an intra- 
ocular iron foreign body. Clegg*® con- 
siders siderosis a rare condition “from 
the fact that during the fifteen years 
ending 1913, 458,496 new patients were 
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admitted to the Royal Eye Hospital, 
Manchester. Of these, 111,371 were ac- 
cidents, and yet one can find only thirteen 
cases Which were diagnosed as siderosis 
in the out-patient department register. 
The number, thirteen, is certainly short 
of the actual total, for others have been 
diagnosed after they have been admitted 
into the Hospital.” 

During the time mentioned above Clegg 
finds six cases hospitalized, which came 
under his care, and reports an addition- 
al one in 1915. Of these seven, only one 
exhibited mydriasis. 

Mydriasis was observed in four cases 
out of fourteen seen by Vossius®, and his 
review of the literature up to 1901 re- 
vealed a few similar cases observed by 
Mayweg, Wingenroth and Hirschberg. 
Kipp“ states mydriasis must be a com- 
paratively rare complication, as he does 
not remember having seen it in any 
of his cases. Tuckett'* and Gibson’ re- 
port cases of siderosis with mydriasis in 
which the yellowish brown wreath of dots 
on the lens capsule was also present. 

Dr. W. M. Sweet in reply to an inquiry 
as to his experience states “In going over 
a number of unusual histories, I found 
none in which reference was made to a 
permanent dilated pupil. I do not re- 
call ever having seen a reference to a 
similar case.” 

Mann” reports one case in 1920 with 
pupil well dilated. McCreight** reports 
13 cases (1920) seen in last four years, 
“in only two of which would the 
pupil react.” He does not state whether 
there was mydriasis or miosis. 

Easton’*® reports a case of iris discol- 
oration with immobile pupil, but fails to 
mention condition. 

The clinical appearances consist chiefly 
in a rusty-brown discoloration of the 
iris, which usually presents a marked 
contrast to the iris of the other eye, es- 
pecially if both were blue or gray in 
color originally. Occasionally there is 
mydriasis. The lens in the later stages 
becomes opaque, and often presents a 
yellowish brown tinge, but the character- 
istic marks are the presence of deeper 
brown opacities towards the periphery in 
the subcortical zone. These take the 
form of a wreath of yellowish brown 
dots placed equidistant from each other. 
Among other symptoms are spontaneous 


subluxation of the lens, torpor of the re- 
tina, concentric contraction of the visual 
field and defective color perception. 

Siderosis is most commonly the result 
of the retention of iron or steel splinters 
in the eye for a considerable period of 
time. It may also result after severe in- 
traocular hemorrhage. 

The eye seems to tolerate the presence 
of iron or steel without siderosis, appar- 
ently dependent upon the location of the 
F.B. The conjunctiva, sclera, cornea, 
iris and lens seem to have immunity in 
the order named. Occasionally some dis- 
coloration of the cornea follows retention 
of particle, but this does not extend 
greatly. Bride’ describes a case in which 
a chip of iron was lodged in the tissues 
of the iris for seven or eight years. The 
eye appeared to be perfectly healthy, ex- 
cept for one posterior synechia, and had 
normal vision, but was subject to re- 
peated attacks of iritis. The foreign 
body proved to be magnetic, and was suc- 
cessfully removed. No siderosis was pro- 
duced. 

The crystalline lens may retain a par- 
ticle of iron or steel for a long time with- 
out discoloration, apparently in the sur- 
rounding tissues. | 

“The only other positions to be consid- 
ered are the vitreous and the retina, cil- 
iary body and choroid, and it would ap- 
pear that in any of these siderosis may 
arise. 

As to the cause of the discoloration of 
the ocular tissues, “Leber*® holds the view 
that the iron is dissolved by the carbonic 
acid of the tissue, the solution in this 
form of bicarbonat of iron is diffused 
through the tissues, and precipitated by 
the oxygen of the arteries in an insoluble 
form.” E. v. Hippel*, who has investi- 
gated the subject of siderosis exhaus- 
tively, by examining human eyes which 
contained fragments of iron, and has 
studied the effect of iron placed in the 
anterior chamber and in the vitreous 
body of rabbits, and studied the effects 
of injections of blood in the anterior 
chamber and in the vitreous of rabbits, 
gives the following as part of the result 
of his investigations: 

“There exists a true siderosis bulbi 
which may originate in a twofold man- 
ner, firstly direct from the foreign body 
(exogenous siderosis) and secondly from 
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the blood (hematogenous siderosis). 
Siderosis consists of the deposit of ox- 
id of iron combined with the organic 
substance in certain cell groups. 

“The ‘exogenous siderosis’ is produced 
in such a way that the iron is dissolved 
by the carbonic acid of the tissues, the 
solution is diffused and becomes fixed 
by entering into an insoluble combination 
with a substance in the protoplasm, and 
becomes gradually oxidized in cell groups 
which have a specific affinity for iron. 
The accumulation of these cells makes 
microchemical authentication possible 
(distant effect of indirect siderosis). 
The great concentration of the solution 
in the immediate neighborhood of the 
foreign body, is the cause of the great 
deposition of the iron in the form of an 
oxid at this place. In the hematogenous 
siderosis the iron becomes free in the 
dissolved state, and is then subject to the 
same conditions as that derived from the 
foreign body. The characteristic wreath 
of brown spots beneath the capsule of the 
lens, in the presence of a foreign body 
in the eye, is the result of the deposition 
of iron in circumscript collections of 
proliferating epithelial cells of the cap- 
sule.” 

Parsons*? states; “Leber’s theory of 
the diffusion of iron in the eye is not 
universally accepted. Ferrous oxid is 
slightly soluble in water containing a 
trace of oxygen (1 in 150,000). It has 
also been suggested that the iron is dis- 
solved by acid phosphates in the ultra- 
ocular fluid, or that the iron may enter 
into solution in organic form as an al- 
buminat or in combination with an or- 
ganic acid.” 

“The brown precipitate in the tissues 
is almost certainly produced by oxida- 
tion, but it is not a simple oxid or hy- 
droxid, as it is only very slightly soluble 
in oxalic acid (McMullen). Probably 
the deposit is not identical in all cases, 
for different observers have recorded 
contradictory observations with regard to 
its solubility in various reagents. Austin 
found the deposits in the lens insoluble 
in hydrochloric acid, E. v. Hippel soluble 
in dilute hydrochloric acid within twenty- 
four hours. Bunge stated that the sider- 
otic pigment is dissolved within twenty- 
four hours by 5 per cent HCl, whilst 
hematogenous pigment was scarcely al- 


tered. In McMullen’s case sections 
placed in 5 per cent HCI showed scare. 
ly any change in twenty-four hours, anq 
only a small proportion of the brow, 
pigment was dissolved after four days” 

“The oxidation of the iron compound 
in solution was supposed by Leber and 
Bunge to be affected by free oxygen de. 
rived from the arteries. Bunge found 
that the deposit was densest near the ar 
teries, but other writers have not cop 
firmed this observation. <A serious ob. 
jection to this simple theory is that jn 
most cases the deposit is almost excely. 
sively intracellular, and that the majority 
of the cells in which it is found are not 
phagocytic, so that they cannot be sup. 
posed to have taken up granules de. 
posited in their neighborhood. There js 
no doubt that certain cells show a special 
affinity for iron, and it must be concluded 
that precipitation occurs within the cells, 
a process which McMullen compares 
with metallic impregnation methods of 
staining, tho this is certainly due to 
reduction, not oxidation.” 

Samelsohn* believes the rust spots on 
the lens capsule represent pores in the 
capsule, thru which the fluid containing 
the insoluble particles of iron passes out 
of the capsules on which the iron is de- 
posited. 

Tuckett** suggests the “rusty spots” 
discovered on the lens capsule after the 
pupil was widely dilated, to “have been 
formed by an aggregation of microscopic 
siderotic particles on the front of the 
lens capsule.” 

Gibson** on the contrary maintains, 
“the spots are not merely aggregations of 
microscopic siderotic particles (rust par- 
ticles) as suggested by Tuckett, but fine 
adhesions which were very rust stained, 
due to a very subacute iritis, set up by the 
siderosis.” 

Vossius® ascribes the widely dilated 
pupil, which sometimes occurs, to a 
chemical irritation of the sympathetic 
fibers by the iron in the iris. This may 
be followed by atrophy, when the pupil 
will no longer act normally to mydriatics. 
This theory is based on experiments of 
Eckhard, which show that concentrated 
salt solution applied to the cervical sym- 
pathetic produces dilatation of the pupil. 
followed by paralysis of the dilating 
fibers.” 
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According to Tuckett®, his case “ap- fact that owing to its different origin it 


rs to show that iron salts injure the 
endings of the third nerve in the iris 
rather than stimulate those of the sym- 

thetic; and that the dilatation is due to 
the prevention of constrictor impulses 
reaching the iris thru the third nerve. 
“Indeed, in this case I have found that 
the sympathetic nerve endings are injured 
by iron salts quite as much as those of 
the third nerve, and that the dilatator 
pupillae loses its function; so much so 
that sometime after removal of the piece 
of iron causing the siderosis, when the 
constrictor pupillae begins again to re- 
spond to light and atropin, the dilatator 
pupillae is still paralyzed and does not 
respond to cocain.” 

Gibson?” holds that “the fine adhesions 
of the iris” (as he describes the brown 
spots on the lens capsule) “largely ex- 
plain the peculiar behavior of the pupil.” 
“As the adhesions were not at the edge 
of the pupil they would account for 
some dilatation and for the feeble sensi- 
tiveness to light.” 

Our own Verhoeff?’, in a communica- 
tion relative to Tuckett’s report, states; 
“About thirteen years ago I made the 
observation that the cells of the dilatator, 
and to a less extent, those of the con- 
strictor muscle also, become densely 
packed with iron pigment in cases of 
siderosis bulbi, more so, in fact than any 
other cells in the iris. This observation 
I have confirmed many times since, and 
in a discussion before the American 
Ophthalmological Society in 1906, I made 
brief mention of the fact that the dilata- 
tor muscle has a marked affinity for 
iron. 

Why such an evident condition has 
been overlooked is difficult to understand. 
From my observations, therefore, it 
would seem that the impaired motility of 
the iris in siderosis bulbi is not due to 
selective action on nerve terminals, but 
to impairment in function of the muscles 
of the iris resulting from their affinity 
for iron. In advanced cases of siderosis, 
chronic iritis is set up, which no doubt 
also impairs the motility of the iris. The 
ciliary muscle, I find, becomes pigmented 
only in the immediate vicinity of the 
ligamentum pectinatum. This may be 
due to the fact that fluid containing iron 
does not reach it elsewhere, or to the 


has less affinity for iron than the iris 
muscles.” In a personal communication 
Verhoeff states, “I have found siderosis 
of the dilator and sphincter in all cases 
of the numerous cases of siderosis bulbi 
that I have examined.” 

Vossius has observed miosis following 
mydriasis after a year, which would not 
yield to atropin. Atrophy of the mus- 
culature of the iris is regarded as the 
cause. The discoloration of the iris due 
to exogenous siderosis has been seen to 
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Fig. 1. Field of vision chart taken 4 months after 
removal of foreign body. 


disappear and the original color restored 
after the removal of the iron (Hirsch- 
berg**), and even in cases in which the 
iron remained in the eye. 

Kipp™ was unable to confirm this as 
long as the cases were under his obser- 
vation. Disappearance of the staining 
of the tissues after removal of the for- 
eign body is, apparently, rather rare. 
Rogman** reports one case and mentions 
cases reported by Leber, von Hippel and 
Cramer. De Schweinitz’* reports a case 
in which the spots on the capsule of the 
lens and discoloration of the iris disap- 
peared three and one-half months after 
removal of F.B. 

CasE. C. J., white, age 22 years, was 
referred by a large industrial plant Jan- 
uary 19, 1923, for examination, and gave 
the following history: 

While shaving four or five weeks 
previously, noticed the pupil of O.S. was 
considerably larger than «hat of O.D. 
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Testing each eye he found the vision of 
O.S. was considerably reduced. (Has 
grown no worse since attention was first 
called to eyes.) This discovery recalled 
to mind an injury to O.S. in July, 1922. 
While driving a punch with a hammer, 
something flew striking O.S., causing 
pain for a few moments and slight bleed- 
ing, went to Plant Hospital where eye 
was dressed. Some congestion for a few 
days and no further trouble until dis- 
covery of dilated pupil. Consulted phy- 
sician who referred him to oculist in 
Chicago. A rentgenogram discovered a 
foreign body in the eye, but the oculist 
advised doing nothing. The Industrial 
Plant, on receipt of a communication 
relative to the eye condition, sent for the 
man who had left their employ, and had 
him examined by two ophthalmic sur- 
geons in this city, who after examina- 
tion and roentgenogram advised removal 
of F.B. 

Examination: pupil O.D. small and 
active to light and accommodation ; pupil 
O.S. immobile and 7 mm. in diameter, 
iris O.D. light bluish gray, O.S. yellow- 
ish gray. No palpebral or bulbar con- 
gestion. Tension rformal. Vision O.D. 
6/V; Vision O.S.6/X-1. O.D. media 
clear, fundus negative. O.S. cornea and 
lens clear, large and fine floating vitreous 
opacities causing some blurring of fun- 
dus details. Patch of chorioretinal dis- 
turbance down and in. No scar of 
wound of entrance to be found. Advised 
hospital, localization of F.B. and attempt 
at removal. The F.B. was localized 10 
mm. below, 2 mm. to nasal side and 12 
mm. back of center of cornea. On Jan- 
uary 20, 1923, assisted by Dr. W. E. 
Grove, the F.B. was extracted under 
cocain anesthesia, thru a T shaped scleral 
incision about 10 mm. back of limbus and 
just to nasal side of inferior rectus. The 
scleral wound covered with conjunctival 
flap, three stitches. The F.B. was 2x1. 
2xlmm. 

January 25, stitches removed, eye 
quiet. 

January 26, V.O.D. 6/VIII; V.O.S. 
6/X-2, pupil slightly smaller, no increase 
in vitreous opacities. 

January 30, eye clearing up, pupil 
somewhat less dilated. 

February 2, V.O.S. 6/LX; with +2.50 
S. 6/XXX-1. 


_Fundus examination: discovered pg. 
ginning retinal detachment down and ip 


February 3, Returned to hospital for 
treatment for detached retina, rest jp 
bed, compress, bandage, atropin, dionin 
and pilocarpin sweats. 

February 19, Left hospital two days 
ago. V.O.S. 6/LX ; with +2.00 S. 6/XV, 
K.I. ordered in 5 gr. doses. Stopped 
atropin, dionin continued. February 23 
V.O.S. 6/LX; with +2.50 S. 6/X11.2 
Campimeter field taken under good jj- 
lumination from east window and with 9 
mm. white object, shown herewith. From 
this time on to March 10th practically no 
change, vision varied slightly but with 
+2.50 S. always came up to 6/X1l, 
Pupil becoming smaller and more ac- 
tive to light and consensually, color of 
iris clearing up. At this time it was ad- 
vised that patient be given light occupa- 
tion. 

March 26, Pupils equal in size and left 
reacted slightly to light, and actively con- 
sensually. 

Siderosis disappearing. V.O.S. 6/LX 
with head slightly turned to left, with 
+2.50 S. vision = 6/X11. Pupil OS. 
dilated with eucatropin to 7mm. Fun- 
dus and vitreous opacities about same. 


April 26, Pupils equal, O.S. reacts 
slightly to light but actively consensually. 
Iris more nearly color of that of unin- 
jured eye. Vision = 6/CL; with +2.50 
vision — 6/LX. Pupil dilated with 
eucatropin and cocain to 8 mm, no de- 
posits on capsule and lens clear. Vitreous 
slightly hazy and practically no change 
in detachment. See chart of field vision. 


REMARKS. 


Why the vision at the last examination 
did not came up to that.of the previous 
test, one month earlier, is surprising as 
there was no apparent change observed 
in the fundus, and practically no differ- 
ence in the size and contour of the field. 
The apparent loss of vision can only be 
accounted for by the fact that the patient 
was to appear before the Industrial Com- 
mission for settlement of his claim on 
the day of the last examination, and was 
extremely nervous and perspired freely. 

There are a number of unsolved prob- 
lems in the pathology of siderosis bulbi 
which are not only puzzling but interest- 
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ing. Why do some eyes escape discolora- 
tion of the tissues with retained iron or 
steel particles? 

Why in some instances is the pupil 
unaffected, in others immobility of the 
iris and in still others mydriasis and im- 
mobility ? 

Why in some eyes deposits beneath the 
lens capsule with or without the pupil 
changes ? 

It is understood by the writer that the 
many different kinds of iron and steel 
used in the industries vary greatly in 
their chemical composition. Is it not 


possible that siderosis bulbi develops only 
in case iron or steel of a certain composi- 
tion is retained within the eye? 

Some of the elements contained in the 
fluids of the eye of the host are certainly 
factors in producing siderosis. Is it not 
possible there is an individual difference 
in the composition of these fluids which 
may account for the variation in the end 
results ? 

It is suggested that those equipped for 
such investigation would find an interest- 
ing and important field for work in at- 
tempting to solve some of these problems. 
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AN UNUSUAL CASE OF VERNAL CATARRH. 
O. Prinest, M.D., F.A.C.S. 


LOUISVILLE, KY. 


In this case the symptoms and conjunctival lesions were severe without changes a 
the limbus. The patient was shown before the Louisville Eye and Ear Society, a the 
it was discussed and more than a year later it was shown again to illustrate the effects 


of radium. 


In October of 1921, a boy of seven 
years was brought to me with the history 
that his eyes had watered without abate- 
ment for about two years; that they had 
been very sensitive to light, and that he 
had complained of itching which caused 
him to continually rub his eyes. The 
child had been under treatment of a spe- 
cialist in the South for about a year with 
little or no change in the condition. He 
had had no former trouble with his eyes. 
General health good. Tonsils and ade- 
noids had been removed in April 1921. 
Parents both healthy. Family history as 
regards eye trouble negative. 

Examination of an otherwise healthy, 
well developed boy revealed considerable 
photophobia which caused him to keep 
his head cast downward. The boy was 
continuously gouging his knuckles into 
his eyes to alleviate the itching. The 
eyes were watery but showed little mu- 
cus in the conjunctival folds. The pal- 
pebral conjunctiva of the left upper lid 
was swollen and was divided into more 
or less regular areas by furrows, giving 
it the cobblestone appearance common 
to vernal catarrh. The surface was pale 
and had the bluish white appearance 
characteristic of this disease. At the up- 
per edge of the cartilage (lower edge 
when lid was everted) irregular excres- 
cences resembling warty growths, were 
noticeable. The cul-de-sac was free of 
changes. The corneal limbus showed 
none of the gelatinous swelling so char- 
acteristic of the bulbar type of vernal 
catarrh. The bulbar conjunctiva of the 
left eye and the entire conjunctiva of 
the right eye was somewhat injected but 
showed no pathology. 

Microscopic examination of the con- 
junctival secretion revealed a large num- 
ber of eosinophile cells. 

The diagnosis of vernal catarrh was 
made and the child given mild antiseptic 
eye washes. The opinion was given that 
the symptoms would subside with the 
coming of frost. However, instead of 
improving the symptoms continued, even 
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to an exaggerated degree, during the 
winter, when a superficial ulcer de. 
veloped in the middle of the left cornea 
evidently the result of the vigorous 
rubbing of the eye by the boy and the 
presence of the excrescences of the 
lid. This prompted the removal of 
excrescences. They were tough and 
had to be removed with scissors. 
(Microscopically the removed pieces 
were made up of fibrous tissue in- 
filtrated with leucocytes and had an epi- 
thelial covering of several layers of flat 
cells.) Altho the corneal ulcer coy- 
ered over after the operation, the general 
symptoms continued, notwithstanding 
treatment with various antiseptic agents, 
I would add that there was at no time an 
infiltration of the conjunctiva. 

Clinically this case presents some un- 
usual features, inasmuch as the disease 
occurred as a unilateral condition, as it 
began during cold weather and continued 
without abatement during the winter 
months, and as it was complicated with 
the corneal ulceration. 

Treatises on vernal catarrh seldom 
speak of its occurrence ‘nilaterally. In 
the last edition of de Schweinitz’s Text 
Book on Ophthalmology (page 226) the 
author says that “few unilateral cases 
are on record.” I would also quote de 
Schweinitz regarding the course of the 
disease, who says that “altho vernal 
catarrh usually subsides in fall and win- 
ter and returns in spring and becomes 
more aggravated in the summer, cases 
may occur in any month of the year.” 
Altho the occurrence of the disease in 
cold weather is quite uncommon, a num- 
ber of such cases have been reported 
According to Axenfeld, the exacerbation 
occurs in some cases in winter and the 
symptoms subside in warm weather. The 
occurrence of corneal ulcer is unusual as 
a complication of vernal catarrh. Shum- 
way reports such a case in the AMERICAN 
JouRNAL oF OPHTHALMOLOGy, June 
1918. 
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As the clinical history is one of the 
chief distinguishing features between 
trachoma and vernal catarrh, this was of 
no diagnostic value in our case; the diag- 
nosis was made principally by the char- 
acteristic changes in the palpebral con- 
junctiva and its pallor, the absence of 
papillae in the cul-de-sac, and the normal 
appearance of the bulbar conjunctiva. 

Axenfeld in his recently published text 
book lays stress upon the abundance of 
eosinophile cells in the conjunctival se- 
cretion in vernal catarrh, as they were 
found in our case, as a diagnostic sign. 

Discussion: Dr. DaBNEy, in discuss- 
ing the case, agreed with the diagnosis of 
vernal catarrh, altho he called atten- 
tion to the fact that trachoma was some- 
times unilateral—more frequently in fact 
than vernal catarrh. He called attention 
to the milky blue appearance of the con- 
junctiva. The ulcer of the cornea, which 
was above the pupil, did not resemble an 
ulcer due to trachoma and there was no 
pannus present. He had had no experi- 
ence with radium in treatment but thinks 
it might do good. 

Dr. Wotre thought the case one of 
vernal catarrh, and stated that in recent 
conversation Dr. Zentmayer, of Philadel- 
phia, had suggested one percent butyn 
for the itching, and one percent ichthyol. 

Dr. DEAN also considered the case one 
of vernal catarrh. He asked if aestivan 
had been tried for the itching. 

Dr. Princst in closing stated that he 
had used none of the remedies mentioned 
but in one case had used fibrolysin. It 
had done no good. 

June 16th, 1923. (Continued Report.) 

You will recall this case of unilateral 
vernal catarrh with unusual features 
which was reported a year ago. In May 


of last year this case was given an ex- 
posure of radium by Drs. Keith and 
Keith, according to the method outlined 
by Dr. Edward Shumway of Philadel- 
phia. Fifty milligrams of radium were 
used, it being in four, twelve and one- 
half milligram needles, filtered thru sil- 
ver and two layers of zine oxid plaster. 
Exposure 20 minutes. The eyeball was 
protected by slipping a lead plate covered 
with zine oxid beneath the lid. 

Little reaction followed the application. 

The intolerable itching was entirely re- 
lieved in several days, the photophobia 
and watering of the eye was lessened 
and finally entirely relieved. As there 
seemed to be little change in the appear- 
ance of the lid in six weeks, a second ex- 
posure was made. The same amount of 
radium was employed as in the first treat- 
ment, but the duration of the exposure 
was decreased to 18 minutes. On Aug. 
4th, another exposure was made of 10 
minutes. As the patient left the city, he 
was not seen again until June 14, 1923. 
In the meanwhile he had attended school 
and had suffered no discomfort from his 
eyes. 

Examination revealed a_ perfectly 
smooth, normal looking conjunctival sur- 
face of the temporal two-thirds of the 
left upper lid, the nasal third still show- 
ing some evidences of the old trouble. 
The conjunctiva of the right upper lid 
was now found to be slightly thickened 
and injected, and some low papules were 
noticeable on the conjunctival surface. 
The surface was pale. The bulbar con- 
junctiva was normal. 

As this case has shown every evidence 
of improvement under the radium treat- 
ments, a fourth application, this time to 
both eyes, has been advised. 
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NOTES, CASES, 


HISTORY OF KERATOPLASTIC 
OPERATIONS TO DATE. 


Pror. A. ELscHnic. 


PRAG, CZECKO-SLOVAKIA. 
AND 
Harry S. Grape, M.D. 


CHICAGO, ILLINOIS. 


In a survey of the literature on kera- 
toplastic surgery of the last century, 
Forster reviewed the work that had 
been published up to 1914, but neg- 
lected to mention the rather excellent 
results that had been accomplished 
since that time. In the same article 
he published the details of some ex- 
perimental corneal transplantations that 
he had performed on cats’ eyes. An 
equilateral triangle with the sides of 7-8 
mm. in length was excised from the cor- 
nea of a cat and laid into sterile oil. 
Into the cornea of another cat, in the 
space left by the excision of a similar 
triangle, the original triangle was im- 
planted, but with the angles at different 
meridians. It was held in place by three 
thru and thru sutures at the angles. The 
sutures had been sterilized in oil. The 
implants remained in place. The first 
became completely opaque and developed 
a staphylomatous bulging; the second be- 
came opaque only in the center and the 
protrusion was less than in the first; the 
remainder became incorporated with the 
cornea completely, except for a few dif- 
fuse opacities. 

It is necessary to differentiate between 
“thru and thru” or “penetrating” kera- 
toplastic, and “partial” or “lamellated” 
keratoplastics. These are the terms that 
Ascher endeavored to introduce to re- 
place the previous misnomers. The entire 
literature of the partial keratoplastics up 
to date is incorporated in the “Augen- 
operationslehre” of Graefe-Saemisch by 
Kuhnt and Elschnig. In this, particular 
attention has been paid to the Léhlein 
operation, to Magitot’s experiments, and 
to the partial keratoplastic published by 
Gradle. The literature of the thru and 
thru keratoplastic is to be found in the 
same place. Especial attention was paid 
to the 93 such operations performed in 
the Elschnig clinic, up to the year 1922. 
Of that number, nine implants remained 


INSTRUMENTS 


permanently transparent. In 1920, at the 
Heidelberg Congress, Elschnig Presentes 
a 29 year old patient whose cornea had 
become perfectly opaque subsequent to 
keratitis parenchymatosa. One and one. 
half years before the presentation, a thr, 
and thru keratoplastic had been per- 
formed with a resultant vision of 6/6 
with correction. That vision has per. 
sisted to date (July 20, 1923). The en. 
tire nine cases of transparent transplant 
have been carefully analyzed by Ascher 
whose article was mentioned in the Op. 
erationslehre. 

In 1919, L. Miller presented a case jn 
Vienna, with an almost completely trans. 
parent transplant, in which the implanted 
disc had been removed from the second 
eye of the patient on account of glay- 
coma (an autoplastic operation). In the 
same year, Lowenstein presented a tech- 
nic developed in the Elschnig clinic, de. 
signed for the correction of staphyloma- 
tous or fistulating corneae. A myrtle 
leaf shaped segment is excised from the 
cornea of both donor and receptor, and 
is fastened into the aperture of the 
—* cornea by sutures previously 
aid. 

Complete replacement of the cornea is 
also mentioned in the Operationslehre. 
Even before Burke, in 1913, Fillatov and 
Szimanevski endeavored to transplant the 
entire anterior segment of the eyeball, in- 
cluding cornea and anterior sclera. El- 
schnig, in 1920, and Ascher, in 1922, re- 
ported similar attempts, but in every case 
the cornea eventually became entirely 
opaque. 


DESTRUCTIVE INTRAOCULAR 
TUBERCULOSIS. 
GeorcE F. Lirsy, M.D., 
DENVER, COLORADO. 


In August, 1921, I saw a case of in- 
traocular tuberculosis, in consultation 
with Dr. W. E. Scott-Moncrieff, of 
Victoria, British Columbia. The pa- 
tient, a boy of two years, showed rapid 
destruction of most of the tissues of 
one eye. In a child apparently well 
from birth, the mother had recently 
noticed that the left eye was red, its 
pupil did not dilate in dim light, the 
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iris had lost its blue color, and the eye 
was blind. Examination showed plas- 
tic iritis, with annular adhesion, and 
no fundus reflex. Persistent use of at- 
ropin and cocain failed to break the 
adhesions, but the iritis subsided and 
it was possible to get a fair fundus re- 
flex on adduction, and a deep, gray re- 
flex suggesting retinal detachment. 
Making a provisional diagnosis of sar- 
coma of the choroid, I advised prompt 
enucleation of the left eye. This was 
done two weeks later by Dr. M. J. 
Keys. 

Pathologic examination of the enu- 
cleated eye showed a homogeneous ex- 
udate filling the anterior and posterior 
chambers, and a plastic exudate cover- 
ing the iris and partly occluding the 
pupil. The iris and lens were atrophic 
and pushed forward. The ciliary re- 
gion was infiltrated with round cells. 
In some areas very large giant cells 
were surrounded by epithelioid cells, 
with marked round cell infiltration be- 
yond them. The retina was completely 
detached except at the disc margin, 
and was atrophic. The vitreous was 
replaced by a cone of exudate directly 
behind the lens, by the organized, 
atrophic retina, and by a transudate be- 
hind it. The choroid was atrophied. 
The pathologist, W. S. Griswold, made 
the microscopic diagnosis of tubercu- 
lous iridocyclitis. 

The patient was apparently well for 
nearly two years after the eye was re- 
moved. Then tuberculous meningitis 
developed, and death soon occurred. 
This child evidently carried a latent 
tuberculosis for most of his brief life. 
This focus of infection was doubtless 
the cause of the involvement of the eye, 
and two years later, of the meninges, 
with the fatal result that is usual when 
the brain is invaded by a tuberculous 
process. 


EXAGGERATION OF AMBLY- 
OPIA SHOWN BY CYLIN- 
DER TEST. 


Epwarp Jackson, M.D. 
DENVER, COLO. 


G. K. C., male, aged 25, was exposed to 
a shell explosion in 1918, after which 


he was unconscious five or six hours. 
On regaining consciousness he made 
no complaint of impaired vision. Sev- 
eral months later he complained of 
lacrimation of the left eye, which con- 
tinued for two years without any pain. 
The eye was red, with some secretion 
accumulated in the corners in the 
morning. He began to complain of 
small floaters in the visual field that 
gradually increased in number. Since 
1921 he has had continuous frontal 
headache for three months at a time, 
not aggravated by close work, but re- 
lieved after a nasal hemorrhage. He 
had recently been unable to study be- 
cause of the “floaters” in front of the 
left eye, which prevented his use of the 
right. More than one ophthalmologist, 
of several whom he had seen, advised 
the removal of the left eye on this ac- 
count, as it was supposed to be use- 
less. 

He was seen September, 1923. Ex- 
ternally both eyes appeared normal. 
With the ophthalmoscope R. media 
clear, vessels good, discs slightly red- 
dened. L. Showed several gray mem- 
branous floaters in the anterior vitreous 
and increased retinal reflexes. By the 
centric ophthalmoscopy of Gullstrand 
and by red free light, comparing the 
two eyes, it was evident that the left 
retina, in the region of the macula and 
adjoining parts, showed a gray haze, 
deeper than the retinal vessels, and in- 
creased reflexes from the retinal sur- 
face. Vision on first testing; R. 1.2; 
L. 0.5, variable and eccentric. He com- 
plained of being dizzy at times, apart 
from headaches, and unable to drive an 
automobile because he could not judge 
distances and became confused. His 
refraction was emmetropic in both 
eyes. 

Trial frames were placed upon him, 
ostensibly to test the effect of glasses 
on his right (good) eye. Before R. 
were placed + 1. cyl. and — 1. cyl. with 
their axes parallel. There was no glass 
before the left eye. He was allowed to 
look at the test card and satisfy him- 
self that the glasses did not impair the 
vision of that eye. The axis of one of 
the cylinders was then slowly turned 
and he was asked what difference it 
made to his vision, bot eyes being 
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open and fixed on the test letters. He 
instantly noticed that his vision was 
worse; and it grew gradually worse 
until it had fallen from 1.2 to 1, the 
axes being separated by an angle of 20 
to 30 degrees. Turning the cylinder 
still farther vision grew no worse, even 
when it was turned at right angles to 
the axis of the other cylinder. It was 
then turned toward parallelism, but no 
improvement of vision occurred until 
the angle was reduced to between 20 
and 30 degrees, when vision began to 
improve reaching 1.2, when the axes 
were parallel. Such cylinders with 
their axes perpendicular cut down the 
vision of the emmetropic eye to about 
0.4, varying with the size of the pupil. 


This test was repeated three times with | 


exactly similar results, the patient 
evidently stating his vision accurately, 
but not realizing that part of the time 
it was obtained thru the left eye. 
From this history and examination 
the following conclusions were drawn: 
The eye was somewhat injured by the 


shell explosion but not very seriously 
While in the hospital for other condi. 
tions that were more serious, the left 
eye probably recovered rapidly from 
a condition of edema and possibly other 
exudate into the retina, so that there 
remained only a slight change in the 
retina about the macula, and slight 
opacities in the vitreous. With think. 
ing about his experience, and questions 
of compensation connected with it, he 
became conscious of the slight damage 
to his left eye and developed a socalled 
hysteric amblyopia. The repeated, 
minute examinations of his eyes, made 
to find a cause for his symptoms, un- 
favorable prognoses, and advice to 
have the left eye enucleated, did not 
improve his condition. It was pointed 
out to those in charge of him that 
wearing of a ground glass when he at- 
tempted to read, would do all for him 
that could be hoped from enucleation; 
and the proper treatment along psy- 
chologic lines should reduce his disa- 
bility to an unimportant matter. 
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Reports for this “department should be sent at the earliest date practicable to Dr. 


Harry S. Gradle, 
briefly scientific 
the Reporter or 


22 E. Washington St., Chicago, Illinois. These reports should present 
papers and discussions, include date of the meeting and should be signed by 
Secretary. Complete papers should not be included in such reports; but 


should be promptly sent to the Editor, as read before the Society. 


ROYAL SOCIETY OF MEDICINE 
(LONDON). 


Section of Ophthalmology. 
Fray, Octroser 12, 1923. 


Mr. A. L. WuirTeneap, of Leeds, 
President. 


Tue PRESIDENT expressed the sense 
of loss felt by members at the death 
of Mr. Gustavus Hartridge, whose 
treatises on refraction and the ophthal- 
moscope were so well known wherever 
ophthalmology was practised. Deep 
sympathy with his surviving relatives 
was expressed. 


Cysts of Conjunctiva. 

Mr. J. F. CUNNINGHAM showed a 
patient with cysts of the conjunctiva. 
Apparently the condition began as an 
episcleritis two and a half to three 
years ago, and later the swellings now 
seen occurred. Col. Herbert, who saw 
the patient, as he was a Ministry of 
Pensions case, had an examination of 
the general condition made, and the 
Wassermann and tubercular comple- 
ment tests were negative. Col. Her- 
bert had excised and examined a por- 
tion of a cyst, and reported it to be 
full of lymphocytes. He thought it 
an early stage of hyalin or colloid 
degeneration, following upon episcle- 
ritis. The exhibitor asked for opinions 
as to treatment by radium or X-rays. 

Discussion. Mr. N. B. HarMAN sug- 
gested trying drainage by means of 
silk, as carried out by Mr. Sampson 
Handley in cases of cancer of the 
breast. In a case of fractured jaw fol- 
lowed by orbital edema under the 
speaker’s care, this measure reduced 
the swelling a great deal. 

THE PresmpENT thought there might 
be some block at the back of the orbits, 
and a skiagram would be useful to de- 
termine that. an 

Mr. Matcorm HeEpsurn considered 
that if the President’s suggestion were 
correct the edema would by now have 
been more generalized. He thought 
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it might be a brawny episcleritis. A 
similar, but not so extensive, case of 
his own was greatly benefited by 
dionin after a number of other things 
had failed. 


Tumor of the Limbus. ¢ 

Mr. F. Jucer exhibited a woman, 
aged 66, who had a tumor of the lim- 
bus, which had been present nine 
years. Three and a half years ago her 
tumor was removed at a hospital, and 
since then a recurrence had gradually 
come on. In the portion of growth 
and from the preauricular gland, the 
cells were of carcinomatous type. 

Discusion. Mr. E. TREACHER COLLINS 
spoke of the rarity with which primary 
epibulbar growths showed glandular 
involvement. In the present case he 
advised excision of the eye. It was 
not safe to trust to mere removal of 
the growth and the subsequent appli- 
cation of radium. In a less advanced 
case of his own, he took the tumor 
away and then applied radium. The 
patient survived several years there- 
after and eventually died of a different 
malady. 

THE PreEsIDENT spoke of three cases 
of the kind he had had under treat- 
ment. In two he exenterated the 
orbit, in the other he carried out the 
treatment just referred to by Mr. Col- 
lins. In the latter case the patient re- 
mained free from recurrence a number 
of years, and then died of chronic 
bronchitis. In none of those three 
cases was there any involvement of 
glands. He agreed with Mr. Collins’ 
advice in the present case. 

Mr. T. Harrison Butter referred to 
a case of epibulbar carcinoma on which 
he operated 15 years ago. That pa- 
tient remained well 11 years, then 
there was a recurrence. The patient 
did not come back for some time after 
that, but a removal of the recurrence 
was carried out. For a still later re- 
currence he handed the patient over 
to a general surgeon, and the ultimate 
result he did not know. 
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Epibulbar Melanotic Sarcoma. 

Mr. WuitiNnc showed a patient with 
this condition. There were also two 
pigmented areas on the lids, and the 
question arose whether there was a 
connection between these areas and 
the primary growth. Probably in the 
whole conjunctival tract there was a 
tendency to abnormal pigmentation. 
Clearly in this case the whole of the 
conjunctival tract should be removed, 
and the lids margins dealt with. 


Arteriovenous Aneurism in a Boy. 


Mr. N. Bishop HarMAN showed a 
boy, aged 12 years, who, two years 
ago, was looking thru railings when 
another boy poked some wire into his 
eye. It entered the inner canthus, but 
had left no marks. In July the eye 
became markedly proptosed, and there 
was a thrill and a bruit. The con- 
junctiva was not injected, however, 
the fundus was normal and the vision 
6/6. The continual hissing noise was 
said to have prevented the boy from 
sleeping. In a quiet ward it could be 
heard by the observer without the aid 
of a stethoscope. With a stethoscope 
the bruit could be traced down below 
the angle of the scapula. The muscle 
balance was good; there was a trifle 
of hyperphoria, and one degree of eso- 
phoria. The media were normal, but 
the left physiologic cup was deeper 
than the right. Pressure on the eye 
with an elastic pad made it recede into 
the orbit, but not to the same extent 
as the right eye. The physician re- 
ported that there was no valvular dis- 
ease, and no diastolic murmur in any 
posture. The blood pressure was 
within the normal range. He had sug- 
gested that the surgeon should tie the 
internal or the common carotid. 

Discussion. Mr. Bastt Lane spoke 
of the condition when he saw the boy 
at an earlier stage. There was then 
proptosis, but very little bruit. 

Mr. TreacHerR said Mr. 
Power advocated ophthalmic surgeons 
being familiar with the operation of 
tying the carotids, as sometimes it was 
required as a matter of urgency. In 
one traumatic case of his own, in 
which a bullet was beneath the basillar 
process, the common carotid was liga- 


ted by a friend. There was immense 
relief for a year, and then the nojge 
began to return. 

THE PREsIDENT said he had seen foy, 
of such cases, and in each he had him. 
self tied the common carotid. One 
was a case of trauma, following a fall 
another was due to gunshot injury 
when rabbit shooting. The other two 
were syphilitic, and an ordinary syphi. 
litic aneurism had apparently burst 
thru into the cavernous sinus. In three 
of the four cases the measure he 
carried out was satisfactory and pro- 
duced permanent relief. In one of the 
cases some of the proptosis returned 
but not the bruit. In all the cases the 
vision had been considerably impaired 
before the operation, and this did not 
improve afterwards. Mr. Harman's 
case still had 6/6 vision, and ligature 
of the common carotid was certainly 
indicated. 

Mr. R. Foster Moore reminded the 
Section of the discussion on this sub- 
ject at the Ophthalmological Society’ 
Congress, last May. 

Sir JouHn Parsons referred to the 
collection of records of these cases 
made by de Schweinitz and Holloway, 
showing that all the methods of liga- 
tion carried out could claim some suc- 
cesses. The great thing to avoid was 
tying either both externals or both 
commons at the same time, for cere- 
bral anemia was then likely to quickly 
supervene; sufficient time must be al- 
lowed between the two operations to 
allow of some collateral circulation to 
be set up. There was a consensus of 
opinion that it was better to tie the 
internal or the external carotid than 
the common, tho it was more diff- 
cult to do so. In some of the cases in 
which there was a recurrence and big 
veins in the lids and in the neighbor- 
hood of the eye, the veins were liga- 
tured then excised. In males the cases 
were mostly traumatic, while practi- 
cally all the cases in females were 
syphilitic. 

Radiography of Foreign Bodies in An- 
terior Part of Eye. 

Mr. T. Harrison Butter exhibited 


a skiagram of a foreign body in the 
anterior part of the eye, which was 
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en by an improved method. It was 
difficult to photograph 
these foreign bodies in the ordinary 
way thru the skull. The idea origin- 
ated with the late Sir James Mac- 
kenzie Davidson, and had been elabo- 
rated by Professor Vogt, of Zurich. A 
small dental plate is pressed as far as 
the patient would permit between the 
eye and the orbit; the X-ray tube was 
placed on one side, and an exposure 
of 3 seconds given. Then a further 
exposure was taken from below. A 
small fish hook on the conjunctiva pro- 
vided the localization. The foreign 
body in this case was probably lead; 
the magnet had been unsuccessfully 
tried, and the accident followed ham- 
mering on a lead faced vise in an en- 
gineer’s shop. 

Discussion. Mr. BERNARD CRIDLAND 
spoke of the value of the method, in one 
case in which he had recently tried it. 
Muscle Recession in Strabismus. 

Mr. T. Harrison ButTLer read a 
paper on this subject, intended as an 
introduction to a discussion. He said 
the most important object in a squint 
operation was a comestic one, to get 
the eyes parallel; the second was to 
help in the cure of the amblyopia. 
There was an opinion prevalent—and 
it was largely true—that the ambly- 
opia came on only in youth, and that 
this was the only time of life when it 
could be cured. But he had seen a 
number of cases in which definite 
amblyopia developed when the child 
was over ten years of age. Most of 
the squint cases on which he had op- 
erated had from 30 to 45. degrees of 
squint. Eight he regarded as the best 
age for the operation. The child was 
less trouble at this age than younger, 
and the condition was not too firmly 
established. 

In squints of 45 degrees, which had 
been in existence a number of years, 
he suggested there was not only dis- 
turbance of the fusion faculty, but in 
some cases there was definite anatom- 
ic alteration. In some cases the in- 
ternal rectus thickened, and 
showed signs of contracture. One 
could not hope to cure a squint of over 
30 degrees by operating on any one 
muscle, and one was thrown back on 


something like tenotomy. But some 
of the cases diverged widely at a later 
stage, and a second advancement was 
rendered necesary. Therefore he had 
done recession of the internal rectus. 
He had simplified Jameson’s operation, 
described in the Archives of Ophthal- 
mology. By means of a drawing he 
illustrated the successive steps of the 
operation as he now performed it. He 
used one suture, instead of Jameson’s 
three. In conclusion, he discussed the 
Tucker operation. 

Discussion. Mr. CLAUDE WortTH said 
that if a child had squinted more than 
half its life, as a rule it could not be 
remedied by merely strapping up the fix- 
ing eye. Usually, the maximum age for 
the operation could be put at 7 or 8 
years. In a large experience, it was 
very rare for him to see a case in which 
the internal rectus was either shortened 
or too strong, tho he admitted the.c¢ 
were rare cases of strabismus fixus. lf 
an eye was quite amblyopic, it was ad- 
visable, if there was good balance, to 
operate on only one eye. He regarded 
as bad all tenotomies, some were worse 
than others. One reason he said was, 
he rarely met with a case in which he 
was satisfied the muscle was too strong, 
therefore why weaken it? Another rea- 
son was that if tenotomy had been done, 
it made accuracy in operating impossible, 
as one did not know what the effect of 
that tenotomy would be. Those who had 


done advancement with certainty would 


not revert to tenotomy. 

Mr. N. Bishop HARMAN spoke con- 
cerning tenotomies. The risk, in chil- 
dren especially, of putting a suture on 
the sclera, on the inside, was very 
great, as there was so little room. He 
did not agree there was any alteration 
in the internal rectus in cases in which 
the external rectus appeared to be thin. 
In Tucker’s operation, the success 
largely lay in thoroly rasping the sur- 
faces of the tendon. He performed 
many operations for squint, receiving 
a good number of cases from school 
clinics, and he always did the reefing 
subconjunctivally. He objected to the 
use of catgut in these operations, as 
it must be absorbed, and hence there 
must be an invasion of leucocytes, and 
a granuloma formed. He had excised 
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such because it gave an unsightly ap- 
pearance. 

Mr. GriFFitH said he had done an 
operation like that described by Mr. 
Harrison Butler for the last 18 months. 
He gave up simple tenotomy because 
he had been dissatisfied with the un- 
certain results, there were some late 
divergences, and then he took to doing 
advancements. When the patient was 
under the influence of the cocain, he 
seized the eye and abducted it, judging 
the degree to which the internal rectus 
was resisting. If it was easy, he did 
an advancement; if not, he did a re- 
tirement of the internal rectus. The 
former operation was not as easy as an 
advancement. Having dealt with the 
muscle in long standing squint, he did 
a plastic operation, sewing it up so 
that the vertical incision became a 
horizontal one. 

H. Dicxrnson, Reporter. 


COLLEGE OF PHYSICIANS OF 
PHILADELPHIA. 


Section on Ophthalmology. 
April 19th, 1923. 


Plastic Operation on the Eyelids Fol- 
lowing Sulphuric Acid Burn. 

Dr. LutuHer C. PETER exhibited a pa- 
tient, thirty-three years of age, who 
had a severe burn of the upper part of 
the face from nitric and sulphuric 
acids in January, 1922. At the first 
examination, April 6, 1922, patient pre- 
sented scar tissue formation extending 
from the right temporal region thru 
the eyelids to the left temporal region. 
The eyelids were completely everted 
and the lid borders firmly attached to 
the skin in the eyebrows. There was 
complete eversion of the right lid with 
hypertrophy of the conjunctiva, which 
completely closed the right eye. The 
redundancy in the left eye was not 
quite so marked, and the patient was 
able to see with his head thrown back. 

The surgical procedure practiced 
consisted: First in following the line 
of cleavage by a blunt dissection; the 
lids were turned down into place and 
held taut by sutures, which were fas- 
tened by means of adhesive to the 


lower part of the cheek. Thiersch 
grafts were then applied; the lids were 
covered with rubber dam, and firm] 
but evenly packed with cotton, and the 
eyes were closed by a firm occlusive 
bandage. After recovery the redun. 
dancy of the tissue in the right eye con- 
tinued for three or four months. This 
was treated by triweekly applications 
of tannin of glycerin and by massage, 
Patient has made a complete recovery, 
The redundancy in the conjunctival 
tissue has completely disappeared. 


Plastic Operation of Orbit Following 
Exenteration for Sarcoma. 

Dr. LutHEer C. PeTer showed a pa- 
tient, six years of age, who was pre- 
sented before the section about three 
months ago by Dr. Miller. He had 
suffered from a sarcoma of the orbit of 
rapid growth, from six to eight weeks, 
for which a complete exenteration of 
the orbit had been performed by Dr. 
Wm. Clark by fulguration. There was 
considerable destruction of the lids. 
Some weeks following the exenteration, 
the tarsi were disengaged from each 
lid, the eye lash border was removed, 
and the lids were turned into the orbit. 
The orbit now is completely covered 
by a good skin lining, with the excep- 
tion of a small opening at the apex 
with which the ethmoid cells commu- 
nicate. Altho the operation was per- 
formed in June, 1922, there has been 
no evidence either of recurrence or of 
metastasis. This is probably due to 
the fact that the exenteration was per- 
formed by fulguration, that sixty mg. 
of radium were introduced into the 
orbit for twelve hours, and that subse- 
quently the X-ray was applied. The 
condition which confronts us now is 
the closing up of the sinus which com- 
municates with the ethmoid cells. It 
is for this reason that the child is 
brought before the section again to- 
night. The operation which he pro- 
posed to do was to turn a pedicled 
flap of the thickness of the cheek from 
the cheek where the blood supply is 
good into the denuded area. The case 
is brought before the section for sug- 
gestions as to whether this method will 
offer the best means of closing the 
part that still remains denuded. 
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Sir William Bowman and the Bowman 
Lecture. 

Dr. Burton CHANCE read a memoir 
of Sir William Bowman, who was born 
in 1816, and died in 1892; his life, 
therefore, spanned the period of the 
rise and development of scientific 
medicine as expressed in the XIX Cen- 
tury. Leaving school at 16, Bowman 
was apprenticed for five years to a 
surgeon of Birmingham. At 23, he was 
already exhibiting the products of his 
studies in anatomy and physiology, as 
shown in his descriptions of the his- 
tology of the kidney, unstriped muscle 
and the mucous membrane of the intes- 
tinal tract, which he illustrated by 
quite marvelous drawings, which 
works gained for him the Fellowship 
of the Royal Society at the early age of 
25. At 35, notwithstanding the fact 
that he was the foremost anatomist 
and surgeon of England, he departed 
from that course and devoted himself 
to ophthalmology, in which field of 
scientific and practical effort he be- 
came the greatest of England and Eu- 
rope. His operative dexterity was the 
marvel of his colleagues. His coopera- 
tion with von Graefe and with Donders 
is one of the conspicuous events in the 
history of ophthalmology. In his time 
he advanced microscopy, practical sur- 
gery and ophthalmoscopy, while his 
contributions to the anatomy and the 
surgery of the eye gave him a supreme 
place in the study of the functions and 
the diseases of that organ. In his per- 
sonality he exhibited the greatest 
kindliness and courtesy coupled with 
the capacity for arduous study and de- 
votion to business. His benefactions 
were numberless, chief among which, 
of special interest to us, were his asso- 
ciation with the Ophthalmological So- 
ciety of the United Kingdom, and his 
cooperation with Florence Nightin- 
gale in the establishment of methods 
for the training of nurses. 

The “Bowman Lecture,” to set forth 
from year to year, the advances made 
in Ophthalmology, was founded in his 
honor, and he lived long enough to 
welcome several of the Lecturers. This 
Memoir was read to signalize the invi- 
tation extended by the Ophthalmologi- 


cal Society to that distinguished Fel- 
low of the College of Physicians, Dr. 
de Schweinitz, who goes this Spring, 
as the first representative from Amer- 
ica to deliver the Lecture. 


A Case of Chronic Simple Glaucoma. 


Dr. J. Monroe THorINGTon exhib- 
ited a case of chronic simple glaucoma 
in a colored man, age 36. He first 
noticed four months ago that he was 
seeing “rings around the sun”, and that 
the left eye was practically blind. On 
reporting for treatment, O. S. vision 
limited to light perception; O. D. 6/6, 
with field contracted to 7°. Tension 
O. D=40; O. S.=55. No pain at any 
time. Under eserin, in ten days, the 
tension of O. D. decreased to 30, O. S. 
remaining unaltered. The cupping in 
each disc is about 5.00 D. 

Discussion. Dr. WILLIAM CAMPBELL 
Posgy said; the case is indeed a desper- 
ate one. With one eye blind, and the 
other with a field cut almost to fixa- 
tion, tho central vision is almost 
normal, the prognosis must be bad. 
The case does not lend itself to miotic 
treatment on account of the compara- 
tive youth and the social condition of 
the patient, preventing in all likelihood 
the persistent use of drops four times 
daily for the rest of life. Tho 
iridectomy is my operation of choice 
in glaucoma, I should prefer trephin- 


‘ing here as being less likely to wipe 


out the small remaining field. 


Monocular Diplopia. 


Dr. WILLIAM ZENTMAYER reported a 
case of monocular diplopia. Miss B., 
school teacher, aged 61, with history 
of recurrent conjunctival hemorrhages 
and retinal arteriosclerosis, had a para- 
lysis of the external rectus of the left 
eye. Beside the characteristic diplopia 
of this lesion, there was also homony- 
mous monocular diplopia with the 
right eye closed. 

Discussion. Dr. S. Lewis ZIEGLER 
stated that there is another phase of 
this subject that Dr. Zentmayer did 
not refer to, and that is monocular dip- 
lopia from lid pressure on the cornea. 
During the meeting of the Interna- 
tional Ophthalmological Congress, held 
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at Edinburgh in 1894, Dr. Ziegler 
heard Dr. George J. Bull, of Paris, dis- 
cuss this subject with much interest. 
He claimed that this condition was 
usually temporary but was a_ verity 
to be considered. He said the French 
called this “clingment”, which could be 
freely translated as tarsal constriction. 

Bull discovered that he himself was 
a sufferer from this lesion, following 
his work in ophthalmology in the clinic 
of Javal, where he worked for several 
hours a day with one eye closed. He 
found that a similar condition existed 
in the case of artists who half closed 
their eyelids while painting, and viewed 
objects thru these narrowed slits, thus 
producing by “nipping” of the lids a 
rift in the Meibomian secretion, or 
other lubricating substance covering 
the cornea, as well as in the epithelial 
surface of the cornea itself. This 
tarsal constriction was further studied 
experimentally by passing a hair ob- 
liquely in front of the eye. He had the 
good fortune to observe for thirteen 
months the eyes of an artist who could 
make drawings of these monocular 
doublings, which occurred in each eye 
separately. 

It would seem like a wise precaution, 
therefore, to at least eliminate this 
simple corneal lesion, before ascribing 
diplopia to hysteria on the one hand, 
or to organic disease on the other. 


Traumatic Pulsating Exophthalmos | 


Cured by Ligation of the Internal 
Carotid Artery. 

Dr. Epwarp A. reported 

a case of traumatic pulsating exoph- 
thalmos, cured by ligation of the in- 
ternal carotid artery. The patient was 
a man, 45 years of age, who had fallen 
down a flight of steps, four months 
previously, striking his chin. The fol- 
lowing day X-ray examination at the 
Lankenau Hospital showed fracture 
of the jaw, and of the right temporal 
fossa. A week afterward exophthal- 
mos of the left eye began to develop, 
and was associated with headache, sub- 
jective noises in the head, bruit and 
pulsation over the eye, and the tem- 
poral region, and paresis of the sixth 
and branches of the third nerves, on 
the same side. The proptosis gradu- 


ally increased, producing chemosis of 
the conjunctiva, and moderate torty. 
osity of the retinal veins. 


As the symptoms were growing pro- 
gressively worse, ligation of the jp- 
ternal carotid artery was performed b 
Dr. John B. Deaver, on March 5th 
under general anesthesia. On recover. 
ing consciousness, the patient found 
the noises in his head had disappeared 
and two days later there was a notable 
recession of the protruding eyeball, and 
freedom from diplopia. There were no 
cerebral complications, and the man 
left the hospital on the eighth day after 
operation. A later examination showed 
a difference of only two mm. between 
the position of the eyes, measured by 
the exophthalmometer, the vision had 
returned to normal, and the external 
rectus palsy had disappeared. A slight 
diplopia remained in the upper field, 
due to paresis of the inferior oblique 
muscle, but caused no annoyance, 
There was no recurrence of the bruit 
or noises in the head, and the patient 
was apparently cured. Dr. Shumway 
discussed briefly recent literature on 
the subject, and said the majority of 
surgeons seemed now to be advocating 
ligation of the internal carotid, as the 
first operative procedure, with a subse- 
quent ligation of the orbital veins, if 
the first operation was not successful, 
before performing any further ligation 
of the carotid vessels, and he was in 
accord with this plan. 

Discussion. Dr. WILLIAM ZENTMAYER 
said he would like to take this oppor 
tunity to publicly correct a misstate: 
ment recently made by the writer on a 
subject that both Dr. Bedell and he 
had reported instances of cure by gel- 
atin injection. Both of the cases that 
he reported were treated by ligation of 
the common carotid, and the cases re- 
fered to by the author were cited in 
the summary of cases in literature. 


Since the publication of the paper 
referred to by Dr. Shumway, he has 
had another case which was success- 
fully operated upon by ligation of the 
common carotid, by Dr. George Muller. 
He agreed with Dr. Shumway that 
operation on the internal carotid is the 
logical operation. While ligation of 
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the superior ophthalmic vein is a sim- 
pler procedure, it is also not without 
danger, from thrombosis. 
Dr. CAMPBELL Posey said 
he had reported a small series of cases 
of pulsating exophthalmus operated 
upon for him by Dr. Edward Martin. 
Ligation of an orbital vein had been 
conjoined with ligation of the internal 
carotid artery. All had had most fav- 
orable results save one, in which death 
occurred several days after operation 
from cerebral softening. The subject, 
however, had been an unfavorable one 
for operation, on account of renal com- 


plications. 


Plastic Operation for Traumatic De- 
formity of the Eyelids and Face. 


Dr. Louts LEHRFELD read the report 
of a case that has been published in 
this Journal, see page 895. 

Foreign Body in Eyeball. 

Dr. Louis LEHRFELD reported a case 
of a young man, D. B., age 20, who 
was struck in right eye by chip of steel 
while riveting in August, 1918. There 
was a perforating wound of the cornea 
from the limbus at one o’clock, extend- 
ing down and out toward eight o’clock 
reaching beyond the summit. The eye- 
ball was much injected. X-ray exam- 
ination showed the presence of a for- 
eign body in the vitreous just behind 
the lens in the lower half of the globe. 
A magnet extraction was performed 
by Dr. Burton Chance the day follow- 
ing the injury. 

In the absence of Dr. Chance on 
military duty, the case was observed in 
the clinic. The eye continued to be 
irritable, tender, painful, V.—light per- 
ception. The cornea was smaller than 
its fellow; the iris was adherent to the 
corneal scar; and the pupil was occlud- 
ed and secluded, and this was attended 
by a rise in tension. 

In November, 1918, two attempts 
were made to separate the incarcer- 
ated iris, both of which operations 
failed. 

On December 1, 1918, an iridotomy 
was performed with a Ziegler knife 
needle, incising the iris, exudate, and 
the remains of the lens substance. A 
V-shaped incision was made, but be- 
cause of the extent of the anterior 


synechia, a narrow rectangular opening 
occurred. Healing was prompt, with 
rapid subsidence of irritation, tender- 
ness and pain. Two weeks after the 
operation, the patient was refracted 
by the resident physician, and with a 
correction similar to that found in 
aphakic eyes, the vision was recorded 
as 6/21. 

The case is reported four years after 
the final operation to show that useful 
vision still remains in an eye, enuclea- 
tion of which was at one time seri: 
ously considered because of the per. 
sistence of cyclitis in a shrinking 
globe. 


Divergence 
fluenza. 
Dr. Lutuer C. PETER presented the 
case of a young man, twenty-two years 
of age, who had an attack of influenza 
five years ago. Since the influenza at- 
tack he has suffered from constant 
headaches. Examination shows a 
moderately low degree of hyperme- 
tropia with some astigmatism. The 
muscle balance is 7 degrees of esoph- 
oria and 1 degree of L. H. at 6 m.; 
orthophoria at 33 cm. Ductions are: 
abduction 5, adduction 14. Abduction 
cannot be improved by prism exercises. 
The lateral rotations of the right eye 
are 49 degrees to the temporal side, 
and 41 degrees to the nasal side; of 
the left eye, 49 degrees to the temporal, 
and 42 degrees to the nasal. Patient’s 
diplopia field shows nine degrees of 
separation of the images at 2 meters 
in the center and to the right and to 
the left. This is the essential symp- 
toms upon which the diagnosis has 
been made. A tucking of the right 
external rectus has failed to improve 
the condition, the diplopia field remain- 
ing the same after the operation. The 
wearing of a 1 degree prism, base out, 
before each eye has reduced the eso- 
phoria to five degrees at 6 m., and con- 
verted the orthophoria into 2 degrees 
of exophoria at 33 cm. 

Not a few cases of this condition 
have been reported in literature. If 
the diagnosis is correct, it argues for 
a separate center for divergence, and 
it would therefore take this function 
out of the role of a negative quantity, 
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as it is occasionally spoken of as nega- 
tive convergence. It is an innerva- 
tional disturbance. From a_ theoretic 
standpoint, shortening of one or 
both recti should improve the patient’s 
comfort. In the more severe cases, 
the operation is undoubtedly indicated, 
as there are no other known means by 
which the defect can be corrected. In 
the milder cases, such as the one re- 
ported in this communication, it is 
probable that prisms, bases out, may 
be prescribed to better advantage. If 
the occupation of the patient is also 
prescribed with due consideration for 
the distance at which he is most com- 
fortable, it is probable that the use of 
prisms offers the best method of cor- 
recting the condition. : 

Discussion. Dr. WILLIAM ZENTMAYER 
stated that a differential point between 
cases of paralysis of divergence and bi- 
lateral paralysis of the 6th nerve was 
the fact that, in the former, images re- 
main precisely the same distance apart 
in the lateral fields as they do in the 
middle plane. This is only relatively 
true as it follows that in the lateral 
fields the distance of the object fixed is 
greater than it is in the median line. Con- 
sequently the images are wider apart in 
the lateral field than in the median plane. 
The statement of Dr. Peter holds good 
only when the field is taken on an arc 
and not a tangent. In a case frequently 
alluded to, the patient with this condi- 
tion is wearing 8° prisms, bases out, 
for each eye, and with these glasses 
works successfully at his trade of bar- 
bering altho his range of single vision 
with these glasses is not more than 2 
or 3 cm. 

C. E. G. SHannon, Clerk. 


MEMPHIS SOCIETY OF OPH- 
THALMOLOGY AND OTO- 
LARYNGOLOGY. 


September, 1923. 


Coloboma of Iris and Choriod. 

Dr. R. W. Hooker reported the case 
of J. C. D., age 47, Ft. Worth, Texas, 
examined September 5th, and found to 
have the following conditions: History 
negative as to venereal diseases, but 


“had measles when a boy, which gave 


him a great deal of trouble with his 
eyes, quite a while recovering. Alsc 
had typhoid some years ago. Had 
tonsils removed last year for rhey- 
matic symptoms which have been re- 
lieved since. Family history negative 
as to abnormal eye conditions so far 
as he is able to judge. 


Casual observation shows a colo- 
boma of the iris in the right eye, dis- 
placement of pupil downward. Oph- 
thalmoscopic examination reveals 
colobomata of the choroid in both eyes, 
A large coloboma covering nearly one- 
half of lower half of fundus of right 
eye downward and to nasal side. An- 
other, a bit smaller, covers the middle 
half of lower fundus of left eye, in which 
there appear two small dips or cups with 
blood vessels following course of cups. 
These colobomata are the most beautiful 
actual cases of the text book type Dr. 
Hooker had ever seen. 


Refraction. O.D. Plus 3. plus: 1.75 
ax. 90° gives 20/40 vision. O.S. Plus 
1. plus .50 ax. 90° gives 20/20 vision. 

The patient had a very badly deviated 
septum, corrected by submucous opera- 
tion. 


Case of Orbital Tumor(?) 


Dr. G. H. Savace reported: I. B., 
(col.) 34 years of age, gave the follow- 
ing history: About the last of May, 
this year, the right eye first began to 
give him trouble, with itching at the 
nasal end of the upper lid, and the eye 
felt as if it might have “trash” under 
the lid. About three weeks later, the 
upper lid began to swell. Had nose 
bleed two or three times with possibly 
a week between attacks. The eyelids 
and conjunctiva kept on swelling and 
the eye began to hurt a great deal, and 
by the end of June the pain was very 
severe and throbbing in character. Had 
never had any nasal trouble, and aside 
from the two or three hemorrhages 
mentioned, the nose has been free from 
any kind of discharge. He was treated 
a while by his family physicion, but as 
the patient continued to get worse, he 
was advised to see a specialist. 

Patient said he saw Dr. Ellett, also 
Dr. Anthony about July 10th, and was 
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referred by Dr. Ellett to Dr. Lawrence 
for X-ray treatments for the tumor. 
Says he was given one treatment by 
Dr. Lawrence and sent home with in- 
structions to report in eighteen days 
for another treatment. He went home 
on Tuesday and plowed till Friday 
evening, when the eye hurt him so 
much and was so swollen that he came 
back to Memphis and went to Jane 
Terrill Hospital. He was given two 
doses of salvarsan and three injections 
in hip, and says he seemed to improve, 
with the additional use of argyrol so- 
lution and boric acid pack. 

Dr. S. saw him about a month 
ago, and at that time the lower half 
of the conjunctiva was so edematous 
that it hung out over the lower lid, 
the upper half of the conjunctiva 


seemed free from this chemosis, patient 
not able to close eyelids. Was called 
to see him again three or four days 
ago. Examination at this time shows 
vision about normal, very slight chem- 
osis of lower half of conjunctiva, lids 
practically free from swelling but very 
marked exophthalmus and practically 
no motion to eyeball. X-ray shows 
frontals, maxillary, and ethmoids clear; 
but something in lower and posterior 
portion of orbit. The lower orbital 
margin is not easily defined, feels as 
though it was thickened and outlines 
blurred, or a tumor mass encroaching 
upon it. The patient gives history of 
pain “coming and going”, not constant. 
Has had no rise in temperature. Ap- 
petite good and patient looks well 
nourished. D. H. Antuony, Sec. 


SPECIAL REPORT. 
DETACHMENT OF THE RETINA. 


Sir T. LISTER 


LONDON, ENGLAND. 


This is a synopsis of a lecture, given in the Instruction Course of the American Acad- 
emy of Ophthalmology and Oto-Laryngology, at the recent meeting in Washington. It 
was prepared to place in the hands of those in attendance upon the Course. It is here 
reproduced because of the comprehensive summary it gives of the present knowledge of the sub- 
ject. The lecture was illustrated with lantern slides, showing the different conditions re- 
ferred to, including colored slides of the ophthalmoscopic appearances. In opening his 
lecture Sir William pointed out, that detachment of the retina is really a misnomer; the 
condition so designated is really a separation between the retinal pigment epithelium 
and the percipient neural portion of the retina. It is a separation of the external and 
internal layers of the secondary optic vesicle. The most important point in diagnosis 
is to determine the presence or absence of a neoplasm. 


Causes. Myopia. Blow. Cyclitis. Di- 
seases of the retina and choroid. Neo- 
plasm. 

Mechanism. The retina may be; (1) 
pushed in by fluid secreted from the 
choroid into the interretinal space, as 
in neoplasm, choroiditis and retinitis; 
(2) pulled in by adherent and contract- 
ing vitreous, vitreous bands or cicatricial 
changes in retina (retinitis striata) or; 
(3) floated in by transposition of fluid 
vitreous thru a hole in the retina. 

Holes in the Retina. Etiology. (a) 
Blow; (b) cystic degeneration of the re- 
tina; (c) fibrous bands in the vitreous 
(Leber and Nordenson); (d) pegging 
out of the retina, by choroiditis associ- 
ated with detachment of the retina (EI- 
schnig) ; (e) “idiopathic.” 


Clinical Significance. (a) No holes 
found with neoplasm. (b) No rapid de- 
tachment can occur without a hole. - A 
growth can, therefore, be excluded in a 
case of detachment; (1) If there is a 
hole; (2) if the loss of sight has been 
sudden. 


GENERAL SIGNS AND SYMPTOMS OF 
DETACH MENT. 


Flashes of light. Obscuration of sight, 
either gradual (like a curtain drawn over 
the sight), or sudden. Red reflex over 
detachment duller than rest of fundus. 
Retina gray, billowy or transparent, may 
undulate on movement. Vessels dark 
and tortuous; focussed with a higher 
plus glass than rest of fundus. Contrac- 
tion of the field of vision. 
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SPECIAL SIGNS AND SYMPTOMS. 

Myopia. Detachment more frequent 
with moderate degrees. Situation usually 
below. Flashes frequently precede de- 
tachment. Vitreous opacities. Undula- 
tion of the retina on movement and holes 
common. 

Trauma. Situation usually below. 
Vitreous opacities. Undulation of the 
retina on movement and holes common. 

Cyclitis. History of previous inflam- 
mation. Posterior synechiae. Sometimes 
keratitis punctata. Vitreous opacities. 
Anterior chamber variable, may be deep 
or there may be retraction of root of 
iris. Tension frequently diminished, very 
rarely increased. 

Retinitis and Choroiditis. Character- 
istic changes in the fundus one or both 
eyes; albuminuric retinitis, choroidoret- 
initis, retinitis striata, retinitis prolifer- 
ans; with choroiditis there are vitreous 
opacities. 

Neoplasm. Signs will vary according 
to whether the retina is adherent to the 
growth, or is separated by a layer of 
fluid. 

(1) When the retina is separated by 
a considerable layer of fluid from 
growth, signs very similar to those of 
“simple detachment”’. 

A NEOPLASM MAY BE STRONGLY SUS- 
PECTED, (a) When a detachment, and 
especially a globular one, is found in a 
position unaccounted for by gravity in an 
eye which is not myopic, where there is 
no history of a blow or previous inflam- 
mation, where there is no keratitis punc- 
tata, no vitreous opacities, no signs of in- 
flammation of the retina or choroid in 
either one. (b) When a detachment is 
unassociated with increased tension. (c) 
When there is a shadow on transillumi- 
nation. (d) When there is a patch of 
congestion, dilated vessels, or ‘regular 


pigmentation on surface of sclera. (e) 
when the detachment occurs in an indj- 
vidual who has carcinoma eleswhere. 

(2) When the retina is in contact with 
a growth, or separated by a thin layer 
of fluid, a brown reflex on oblique illum- 
ination is strongly indicative of the 
presence of melanotic sarcoma. 

(3) When the retina is adherent to 
the growth. 

(a) White reflex, leucosarcoma, early 
secondary carcinoma, glioma exophytum, 
massive tubercle of choroid. Differential 
diagnosis by the ophthalmoscope is ofter 
impossible. 

Pseudoglioma. History of previou; 
inflammation, posterior synechiae, some- 
times keratitis punctata, anterior cham- 
ber normal, deep or shallow in center and 
deep at periphery. Tension often de- 
creased, rarely increased. 

Coats’ Disease. Raised pale mass situ- 
ated usually at or near the macula, hem- 
orrhages not only cover but around mass. 
White patches in surrounding fundus. 
Cholesterin crystals in the mass. Vitre- 
ous opacities frequent. Evidence of ar- 
teriosclerosis in some cases. 

(b) Dark Reflex. Melanotic sarcoma. 
Irregular pigmentation, vessels of new 
formation, hemorrhages over detachment. 
Vitreous clear as a rule. 

Pigmented mole of the choroid. Slate 
colored patch. Pigmentation even. No 
disturbance of surrounding retina or 
choroid. Elevation slight or absent. 

Signs and Symptoms which make the 
presence of a neoplasm unlikely: (a) 
Flashes of light preceding loss of sight. 
(b) Sudden loss of sight as opposed to 
sudden detection. (c) Presence of a hole 
in the retina. (d) Undulation of retina 
on movement of eye. (e) Diminished 
tension. 
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TESTING THE VISION IN 
PARTIAL CATARACT. 


With slit lamp or sunlight illumina- 
tion, the microscope reveals opacities, 
of some sort, in every crystalline lens. 
Obviously in most eyes these do not 
prevent standard, or even better vision. 
When opacities are present, that can 
scarcely be overlooked by ordinary 
ophthalmoscopic or oblique illumina- 
tion, standard vision or better may 
still be attainable, when the error of 
refraction has been corrected. Very 
marked opacity may be present, caus- 
ing impaired vision, and yet the error 
of refraction may cause more impair- 
ment of vision. The vision may grow 
progressively worse as the lens opacity 
increases, yet the loss of vision be due 
chiefly to increased myopia, which at- 
tends the development of senile cata- 
ract in many eyes. The visual impair- 
ment due to cataract can never be known, 
for any eye, until the refraction of the 
eye has been corrected as accurately as 
possible. 

With developing lens opacity the re- 
fraction thru the center of the lens often 
grows myopic; not rarely to the extent 
of 4 to 6 D, sometimes with the develop- 
ment of high astigmatism. The vision 


obtained thru the undilated pupil may 
be cut down greatly, and yet the correct- 
ing of the refraction may bring it up 
nearly or quite to standard. Or dilating 
of the pupil by diminished light, or by a 
mydriatic, may do the same thing. Ina 
case recently examined, a myopia of 13 
D, when tested with a pupil 3 mm. in 
diameter, disappeared entirely when the 
pupil was 7 mm. in diameter. Most cases 
of early nuclear cataract present refrac- 


tive errors of this kind, altho less in de- ~ 


gree. Unless the size of the pupil has 
been noted at the previous testing, it is 
quite impossible to know if the vision 
has really declined because of increased 
lens opacity. 

The size of the pupil also determines 
which parts of the lens are looked thru; 
whether a part that is most opaque, or 
parts that are relatively clear. In nu- 
clear cataract, contraction of the pupil 
makes the vision worse. Dilating it with 
a weak solution of atropin may make it 
much better. There are a few cases of 
cortical cataract in which contraction of 
the pupil will improve the vision. In any 
case careful study of vision in various 
states of the pupil, with correction of the 
refractive error revealed in each, is neces- 
sary in finding the patient’s best vision. 
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The size of the pupil influences the 
clearness of vision in quite another way 
than from its effect on the refraction. 
Some of the most annoying symptoms of 
partial cataract are due to diffusion of 


EDITORIALS 


card that can be turned first one direc. 
tion and then another; and so cannot 
be learned. This test can be repeated an 
number of times, until one is quite satis- 


fied as to the light, the size of pupil, and - 


light from the opacity exposed to strong correcting lenses that give the best vision 


illumination in the pupil. Generally con- at any particular examination. Visyaj 2 
traction of the pupil lessens the glare acuity ascertained in this way gives real ‘ 
from this cause, especially if the opacity evidence of the progress or arrest of a : 
is seated in the anterior cortex. Dimin- cataract, or the actual influence of any f 
ishing the intensity of the illumination particular line of treatment. Visual ac- . 
also gives relief. Many such patients see _uity noted by repeated use of the ordinary Y 


better on a cloudy day, or on shading 
the eyes with the hand. Wearing of dark 
glasses also lessens the glare and may 
bring comfort in strong or outdoor illum- 
ination. Vision becomes both more 
comfortable and clearer. 


The attempt is sometimes made to test 
the patient’s vision by holding the fin- 
gers spread before the eye which is facing 
a window. This is about the most un- 
favorable position possible for bringing 
out the best vision of a cataract patient. 
The strong light falling directly on the 
pupils causes strong contraction, render- 
ing the eye most myopic; and upon the 
lens opacity it causes the greatest amount 
of diffused light to reach the retina; and 
so drown out the focussed light by which 
the patient sees. Often the patient’s 
vision will be doubled or trebled by sim- 
ply turning his back to the window and 
holding in front of him the outspread 
fingers, where the full light will fall on 
them against a dark background. 


One other point needs attention. The 
ordinary card of test letters is poorly 
adapted to testing eyes with low visual 
acuity, because it has so few large letters, 
such as can be used for this purpose. It 
is particularly unfit for testing the vision 
in slowly progressive cataract, where the 
test will need to be repeated at intervals 
over a long period, and where fewer and 


test cards is often quite misleading, 
E. J. 


THE WASHINGTON MEETING. 


The American Academy of Ophthal- 
mology and Oto-Laryngology has a 
long and cumbersome name; and it 
undertakes to bring together the study 
and advancement of specialties that are 
about as distinct as any into which med- 
ical and surgical practice have been di- 
vided. But of late years, no natfonal 
body representing any division of the 
medical profession in America has grown 
more rapidly in numbers, in the scientific 
interest of its meetings, in financial 
strength, or in new methods of associated 
activity. This was emphasized in many 
directions at the Washington meetings. 

The Academy has about 1,500 mem- 
bers, among whom are more working 
ophthalmologists than in any other 
ophthalmic organization ; and more work- 
ing oto-laryngologists than in any other 
organization devoted to their branch of 
science and practice, with the single ex- 
ception of the A.M.A. The tendency is 
more and more to separate these lines of 
work, but the majority of members of the 
Academy give attention to both. For 
their convenience and benefit the Acad- 
emy offers advantages as to economy of 
time and expense for travel, only equaled 


}) 
| fewer letters will be visible as the vision 
grows worse. 


| by those of the American Medical As- f 
: | The patient, thinking much of his fail- 


sociation. But the Academy is wholly 


controlled by its members. The A.M.A. 
ing sight will be likely to recall to mind js controlled by general surgeons and , 


the letters that he saw when last tested, 


and so will come to remember them, di- 
minishing the value of tests for compar- 
ison. 

Such patients should be tested by a 
single figure, like the incomplete square 
or broken ring, placed on the center of a 


physicians who, only after 73 years of its 
existence, acknowledge the importance 
of specialization by placing a “specialist” 
in its highest office; and who have never 
had one on its administrative board of 
Trustees. It is not surprising that the 
Academy has flourished. 
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Four years ago, this organization 
doubled its annual dues for the purpose 
of accumulating a fund of $25,000, the 
interest of which could be devoted to 
helping scientific research. At this meet- 
ing the Treasurer reported a balance of 
over $49,000. Three years ago, it un- 
dertook to accumulate a collection of 
specimens, anatomic and pathologic, mac- 
roscopic and microscopic; and of books, 
prints, original sketches of lesions etc., 
which it arranged to place in the Army 
Medical Museum. In addition it ar- 
ranged to have pathologic specimens sec- 
tioned, stained, mounted and examined 
by its committee on pathology, and a re- 
port sent with mounted sections to the 
donor of the specimen. This has brought 
a large supply of ophthalmic material to 
the Museum, until now it offers the 
largest collection of the kind generally 
accessible in America. 

Two years ago it entered the field of 
Graduate Instruction, with a three days 
intensive course, equally divided between 
ophthalmology and _ oto-laryngology. 
Elsewhere in this issue we publish a 
synopsis of one of these lectures, which 
was distributed to members of the class. 
The list of topics considered and the 
names of those who took part in the in- 
struction, will give some idea of the op- 
portunity that was offered, first to mem- 
bers of the Academy; but also to others 
to the capacity of the room in which the 
Course was given. 


These topics were: Immunology, Lud- 
wig Hektoen, Allan Woods, George 
Coats, and Ben Witt Key; The Cornea, 
Anatomy and Embryology, Emory Hill; 
Diseases, George E. de Schweinitz; The 
Local Treatment of Corneal Disease, F. 
Phinizy Calhoun; Secondary Degenera- 
tion of the Cornea, Holmes Spicer; Non- 
inflammatory Glaucoma, Pathology, F. C. 
Tooke; Indications for Operative Inter- 
ference, S. Lewis Ziegler ; Choice of Op- 
eration, Arnold Knapp; Causes of De- 
tachment of the Retina and their Differ- 
ential Diagnosis, Sir William T. Lister 
(see p. 1009). To illustrate these courses 
of instruction lantern slides have been 
prepared at the expense of the Academy, 
and under the direction of the lecturers. 
These slides form a collection held by 
the Academy, for loan to individual 


members for teaching purposes. As 
these each year are produced to illustrate 
new subjects, they are added to the col- 
lection, and thus is being built up a very 
valuable addition to American resources 
for teaching ophthalmology. 

At this meeting the President, Dr. T. 
E. Carmody, of Denver, suggested the 
holding of district meetings of the Acad- 
emy members in different parts of the 
country at about six months from the an- 
nual general meeting; and this suggestion 
was approved by the Council. Such 
gatherings could give one day to the read- 
tng and discussion of papers in the ordi- 
nary way of scientific meetings. The 
remainder of the week could be given 
to graduate courses that may include 
clinics and demonstrations such as can 
be given to small sections. With this 
teaching, and plenty of miscroscope and 
lantern slides and diagrams of the Acad- 
emy, to draw upon for it, such district 
meetings might become a more important 
educational institution than the instruc- 
tion courses that are given to larger 
classes at the annual meetings.: 

They would furnish opportunities for 
teachers to show their abilities in the 
direction of such teaching so that for the 
larger gatherings those only would be 
selected as instructors who were fitted 
for this work by voice, manner, ability 
to talk without manuscript, and appreci- 


- ation of what the listeners were prepared 


to profit by and desired to hear. The 
present activities of the Academy prom- 
ise a career of conspicuous service to 
the profession, and so to the public, in 
the second quarter century of its ex- 
istence. 

The officers chosen to guide the affairs 
of the Academy for the next year are: 
President, Walter B. Lancaster of Bos- 
ton; Vice-presidents, W. H. Wherry of 
Omaha; S. Hanford McKee of Montreal, 
and H. L. Pollock of Chicago. The 
Treasurer, S. H. Large, Secretary, Lu- 
ther Peter, and Editor, Clarence Loeb 
were all reelected. As Councillors were 
chosen Frank L. Dennis of Colorado 
Springs and Arthur Bedell, of Albany, 
and on the Section on Instruction, Frank 
R. Spencer of Boulder, a, 
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AN INTERNATIONAL MEETING. 


Next year the American Academy of 
Ophthalmology and Oto-Laryngology 
will meet in Montreal. The part taken 
this year by Sir William Lister and Mr. 
Holmes Spicer of London, and Drs. 
McKee and Tooke of Montreal, gave the 
Washington meeting, and the instruction 
course which followed, something of an 
international character; and their pres- 
ence added materially to the interest. In 
1910 the Academy met at the Clifton 
House on the Canadian side of the Nia- 
gara River. It has for several years had 
some members who resided in Canada. 
But the meeting next year in the largest 
city of the Dominion will emphasize the 
fact that science is not limited, or 
changed in nature or importance, by 
political boundaries. 

It will do something else that is equally 
important; it will demonstrate the prac- 
ticability of holding an English speaking 


’ international congress. The interest in 


such a gathering, free from the obstacles 
raised by unfamiliar languages, empha- 
sizing the broad sympathy of workers in 
a common field of human service; un- 
hampered by imperfect understanding of 
one another’s expression of experience 
and point of view, will ensure a large 
and successful meeting apart from the 
charm of Montreal and its surroundings 
and routes of approach. The desire for 
gatherings like this, of English speaking 
ophthalmologists from all parts of the 
world, will certainly be aroused and in- 
tensified and a step will be taken in 
bringing about such gatherings as have 
already been suggested in these columns 
(September issue, p. 783). We shall 
hear more of this important movement in 
the near future. J. 


JOURNAL FINANCES. 


There has been “another rise in the 
cost of printing” the printers inform us, 
and a slight rise in the cost of paper. 


When they get it figured out, we wil] 
know how much more per month it 
will cost to publish the JourNaL. This 
rise will not be passed on to subscrib- 
ers but met by strict economy; per- 
haps by cutting down slightly the num- 
ber of pages published in a year, or 
by not spending quite so much for first 
class color plates. 

But even this retrenchment will not 
be necessary if subscribers will take 
advantage of the offer made last 
month; each to get one new subscriber 
and send in twenty dollars for the two 
subscriptions, the new one and renew- 
al of his own, before January first. The 
printing of a magazine or book is such 
a business, that a large part of the ex- 
pense must be met before one copy can 
be issued. After that the addition of - 
thousand copies adds proportionately 
little to the expense. It is not prac 
tical to divide the advantage of addec 
numbers among subscribers, by lower. 
ing the price each time a new subscrib 
er is obtained. But it is entirely prac- 
tical to divide the benefit fairly; by 
making a better journal and a better 
year book for every one of them. And 
to the one who brings in the new sub- 
scriber is due a special bonus, as has 
been offered for the present month. 

Many of the literary magazines urge 
the giving of annual subscription, as a 
Christmas present to some friend. For 
many members it is easier to do this 
than to talk up the JourRNAL and secure 
the subscription; and it is equally ef- 
fective. Such a gift to the proper per- 
son will meet an appreciation that 
grows thruout the year; and results in 
an added supporter for our mutual en- 
terprise. We can pledge that, in con- 
tinuance of the policy of the last six 
years, all added income thus obtained 
will be devoted to the improvement of 
the JourRNAL, which is the mutual in- 
terest of its subscribers and 

THE OPHTHALMIC PUBLISHING 
CoMPANY. 
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International Clinics, Volume III, 
Thirty-third series, 1923. Edited 
by Henry W. Cattell, M.D. Cloth, 
320 pages, 56 illustrations, 1 col- 
ored plate. Philadelphia and Lon- 
don, J. B. Lippincott Co. 

In this volume Professor Van Leeu- 
wen of Leiden, Holland, continues his 
series of papers on allergic diseases, 
taking up their therapy. He brings out 
the differences between; skeptophyl- 
axis by a single small dose of the an- 
tigen, which prevents for a few hours 
symptoms from a larger dose; auto- 
anaphylaxis by progressive doses that 
protect for some weeks; and immun- 
ity thru more prolonged specific treat- 
ment, which may be permanent. Some 
notes on thyroid therapeutics by Dr. 
W. N. Berkeley of New York will also 
be quite helpful to all who have to pre- 
scribe thyroid medication. 

The title of a paper by Dr. J. J. 
Walsh of Washington, “The Therapeu- 
tics of Pain” is attractive. It deals 
not with medication or physical agen- 
cies, but with the “mental attitude to- 
ward pain, the diversion of mind, the 
dispersion of attention and the awaken- 
ing of interests of various kinds, which 
have so often proved to be the curative 
of pain. It is not with the acute pains 
consequent upon the obstruction of 
some mechanical function or the com- 
pression of sensitive nerve endings by 
congestion that we are occupied here, 
but with the chronic pains and aches 
of which there have been so many com- 
plaints, and for which there have been 
so many successful remedies down the 
ages.” “The pain relievers of preced- 
ing generations have very often been 
nothing else but procedures which 
have attracted the patient’s atten- 
tion, manifestly kept him from con- 
centration of mind on his discomfort, 
often supplied him with something else 
to think about, sometimes even in the 
shape of another pain, and thus made 
him better.” 

The lecture consists chiefly of a re- 
view of such methods of relieving pain 
—the moxa, the actual cautery applied 
behind the ear for headache, the seton, 


liniments, plasters, electrical and mag- 
netic cures, mesmerism, Perkin’s trac- 
tors, “New Thought” and “Christian 
Science”. Such remedies are appropri- 
ate for those cases of eye pain, head- 
ache, etc., that go from one medical 
advisor to another. In the round they 
consult the oculist, and often stay with 
him because his removal of eyestrain 
gives some relief. But the cure is not 
complete, and their recurring com- 
plaints tax the patience as well as the 
therapeutic resources of the most care- 
ful, competent and long enduring prac- 
titioner. 


Another interesting article, pub- 
lished under the same general heading 
of Morbid Psychology, is by T. V. 
Moore of Washington, entitled “The 
Psychology and Prevention of the 
Mental Breakdown”. This is a broad 
review of mental processes and the 
conflicts, that form an extremely im- 
portant part of every mental life. Such 
a broad view must help the oculist to 
understand the patient, and appreciate 
why his nutrition and endocrin secre- 
tions are not normal, carrying the re- 
view of the case beyond immediate 
symptoms and local conditions to basic 
faults that must be removed before 
cure is possible. Perhaps the doctor 
himself may profit by hints for pre- 
vention of such breakdowns; which are 
common among those whose function 


is to help others to more complete 


health. E. J. 


Annual Reports, Eye, Ear, Nose and 
Throat Hospital, New Orleans, 
La., 1920-1921. Paper, 102 pages 
and 16 double pages of tables. H. 
Dickson Bruns, M.D., Surgeon in 
Charge. 

This hospital having been founded 
in 1889, by the late Dr. A. W. de Roal- 
des, these are the thirty-first and 
thirty-second annual reports. Are such 
hospital reports less common than 
formerly? Certainly we have seen few- 
er of them since the world war. The 
economies it gave rise to might include 
the omission of such publications. 
Every one of them entails much labor, 
and much expense since the cost of 
printing has doubled. 
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To ophthalmologists outside the 
Staff of the institutions that issue them, 
such reports are of interest chiefly for 
their statistics. These give evidence 
regarding the frequency of various 
ocular diseases in the locality of the 
hospital and of the comparative fre- 
quency of ophthalmic operations. The 
statistics of this publication seem to 
have been compiled by Dr. Charles A. 
Bahn, Surgeon in Charge of the Eye 
Department. Such statistics coming 
from a unified permanent staff have a 
real value in many directions. They 
would be still more valuable if we had 
a more definite, and more generally 


NEWS 


accepted nomenclature for both 4j- 
seases and operations. 

This hospital is one of the important 
institutions of America, for graduate 
clinical teaching of ophthalmology and 
otology. During these two years its 
matriculates numbered 130. Since the 
establishment of the institution there 
have been 2,525. The largest number 
in any one year, 150, attended in 193, 
When students can come to such clin- 
ics with the needed training in funda- 
mental branches, their value as edy- 
cational centers will be enormously in- 
creased. 

E, J. 


ITEMS 


Personals and items of interest should be sent to Dr. Melville Black, 424 Metropolitan 


Building, Denver, Colorado. They should be sent in by the 25th of the month. The follow. 
ing gentlemen have consented to supply the news from their respective sections: Dr. Ed- 
mond E. Blaauw, Buffalo; Dr. H. Alexander Brown, San Francisco; Dr. V. A. Chap- 
man, Milwaukee; Dr. Robert Fagin, Memphis; Dr. M. Feingold, New Orleans; Dr. Wm. 
F. Hardy, St. Louis; Dr. Geo. F. Keiper, LaFayette, Indiana; Dr. Geo. H. Kress, Los 
Angeles; Dr. W. H. Lowell, Boston; Dr. Pacheco Luna, Guatemala City, Centra! 
America; Dr. Wm. R. Murray, Minneapolis; Dr. G. Oram Ring, a Dr. Chas. 
P. Small, Chicago; Dr. John E. Virden, New York City; Dr. John O. McReynolds, 
Dallas, Texas; Dr. Edward F. Parker, Charleston, S. C.; Dr. Joseph L. McCool, Portland, 


Oregon; Dr. Richard C. Smith, Superior, Wis.; Dr. J. W. Kimberlin, Kansas City, Mo; 


G. McD. Van Poole, Honolulu; Dr. E. 


B. Cayce, Nashville, Tenn.; Dr. Gaylord C. 


Dr. 
Hall, Louisville, Ky.; Dr. Edward D. LeCompte, Salt Lake City. 


DEATHS. 

Dr. James H. Crawford, Martin, Ga., age 
fifty-one; died September 22, of appendicitis. 

Mr. Gustavus Hartridge, age seventy- 
three, died September 8th at his residence 
in London. 

PERSONAL. 

Dr. James Hall Bell has opened offices 
at 5 E. Franklin St., Richmond, Va. 

Dr. J. W. Jervey announces the opening 
of a private hospital for the care of dis- 
eases of the eye, ear, nose and throat, at 
Greenville, S. C. 

Dr. A. Ray Irvine of Salt Lake City, 
Utah, has opened offices for the practice of 
ophthalmology in the Westlake Profes- 
sional Building, Los Angeles, California. 

Dr. James B. Stanford announces the re- 
moval of his offices to 877-878 Shrine Bldg., 
Memphis, Tenn. 

Dr. and Mrs. Wm. H. Crisp of Denver, 
Colo., returned recently from a trip abroad 
where they purchased a car and toured 
England, Scotland, France, Holland, Bel- 
gium, Switzerland and Italy. 

Dr. James Moores Ball, Jr., of St. Louis, 
has presented his collection of ophthalmic 


specimens to the Army Medical Museum, 
Washington. 
SOCIETIES. 

Mr. Holmes Spicer, of London, one of 
the official delegates to the Clinical Con- 
gress of Surgeons meeting in Chicago, 
read a paper on “Secondary Degeneration 
of the Cornea.” The paper was discussed 
by Drs. Wm. H. Wilder, Robert Von der 
Heydt and Harry Gradle. 

Dr. E. V. L. Brown and Dr. Joseph Beck, 
of Chicago, were guests of the Kansas City 
Eye, Ear,-Nose and Throat Society and the 
Kansas City Clinical Society at their joint 
meeting during the week of October 8th. 

At the meeting of the Kansas City Clin- 
ical Society held October 11th, Dr. E. V. L. 
Brown of Chicago, read a paper on “Newer 
Ideas Concerning Glaucoma.” 

Dr. Wm. C. Finnoff, Denver, read a paper 
before the section on ophthalmology of the 
New York Academy of Medicine, October 
fifteenth, on “Ocular Tuberculosis, Experi- 
mental and Clinical.” 

At the meeting of the section on Oph- 
thalmology and Oto-Laryngology of the 
State Medical Society of Delaware, at Wil- 
mington, October 8, 1923, the following 
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was given: Extranasal Condi- 
proerAssociated with Sinuitis, by Dr. W. 
F. Bonner; Prevention of Blindness, by Dr. 
E. R. Mayerberg; and Tuberculosis of the 
Eye, by Dr. W. O. LaMotte. 

At the last meeting of the Indiana Medi- 
cal Association at Terra Haute, September 
26-28, Dr. Albert E. Bulson, Jr., of Ft. 
Wayne, and Dr. George F. Keiper, of La- 
fayette, were unanimously reelected dele- 
gates to the House of Delegates of the 
American Medical Association. The Sec- 
tion of Ophthalmology and Oto-Laryngol- 
ogy presented the following papers: Post- 
refractive Considerations, Dr. E. W. Shank- 
lin; Dacryocystorhinostomy, Dr. J. R. Gil- 
jum; Retinitis Proliferans, Dr. B. J. Larkin; 
Retinitis Proliferans, report of a_case with 
lantern slides, Dr. E. J. Lent. Dr. Harry 
Boyd-Snee, of South Bend, was elected 
chairman of the Section. 


MISCELLANEOUS. 


The sixty-fifth anniversary of the IlIlinois 
Eye and Ear Infirmary was celebrated Oc- 
tober 12-13. Lectures and clinics by former 
interns and a home-coming banquet were 
features of the two-day program. 

The Health Department Eye Clinics of 
New York City, in a recent survey of the 
work of the Bureau of Child Hygiene, shows 
that this bureau operated ten eye clin- 
ics, which gave 85,000 treatments to 25,000 
school children last year. Thirty-six thou- 
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sand refractions were performed by ten 
oculists, who wrote 11,000 prescriptions for 
glasses. 

The Illinois Society for the Prevention of 
Blindness shows in its report for the last 
year that there was not a single case of 
tetal blindness in Chicago from ophthalmia 
neonatorum. This fall the society, in con- 
junction with the state and city health de- 
partments, will conduct a special educational 
campaign among midwives. Special nurses 
have been put in the field by the board of 
education. 

At the meeting of the House of Dele- 
gates of the Medical Society of Delaware, 
at Wilmington, October 8, 1923, a commit- 
tee was appointed to determine the visual 
requirements of an automobile driver. This 
committee was composed of Drs. W. O. 
LaMotte, C. P. White and W. F. Bonner, 
chairman. The requirements decided up- 
on were visual acuity of 20/40 in one eye 
and 20/100 in the other. These results may 
be obtained with glasses. In case one eye 
is blind or amblyopic, the sound eye must 
have vision of 20/30 with correction. The 
driver should have good color vision and 
depth perception of 35 mm. or less. These 
requirements will be recommended to the 
Secretary of State of Delaware thru the 
agency of the Delaware Safety Council for 
inclusion in the examination required be- 
fore the first of January, 1924, for all paid 
automobile drivers. 


Current Literature 


These are the titles of papers bearing on ophthalmology. They are given in Eng 
lish, some modified to indicate more cleariy their subjects. They are grouped unde1 
appropriate heads, and in each group arranged alphabetically, usually by the author’s 
name in heavy-face type. The abbreviations mean: (IIl.) illustrated; (Pl.) plates; (Col 
Pl.) colored plates. Abst. shows it is an abstract of the original article. (Bibl.) means 


bibliography and (Dis.) discussion published 


with a paper. Under repeated titles are given 


additional references to papers already noticed. To secure early mention, copies of pna- 


pers or reprints should be sent to American Journal of Ophthalmology, 217 Imperial Building, | 


Denver, Colorado. 


BOOKS. 

Meller, J. Ophthalmic Surgery. Edited by 
W. M. Sweet. Third edition. 382 pages, 
219 ill. P. Blakiston’s Son & Co., Phila- 
delphia. A. J. O., 1923, v. 6, p. 859. 

Ophthalmic Year Book, Volume 19, 398 
pages. Chicago: The Ophthalmic Pub- 
lishing Co., 1923. A. J. O., 1923, v. 6, p. 
860. 

Pasteur. National Celebration of Birth of 
Louis Pasteur, 1923. Philadelphia. 70 
pages, 19 plates. A. J. O., 1923, v. 6, p. 
861. 

Phillips, W. C. Diseases of Ear, Nose and 
Throat, Medical and Surgical. 6th re- 
vised edition. F. A. Davis and Co. A. J. 
O., 1923, v. 6, p. 338. 

Poulard, A. Treatise on Ophthalmology. 
Two volumes. Paris: Masson’ et Cie. 
A. J. O., 1923, v. 6, p. 858. 


Roemer, P. Text book of Ophthalmology. 
500 pages, 316 ill. 32 col. plates. Berlin 
and Vienna. Urban and Schwartzenberg, 
1923. A. J. O., 1923, v. 6, p. 859. 

Schwendimann, F. Veterinary Ocular Prac- 
tice, 1922. Hannover: Schaper. 86 pages. 

Shastid, T. H. Simon of Cyrene Splendens. 
446 pages. George Wahr: Ann Arbor, 
Mich, 1923. A. J. O., 1923, v. 6, p. 862. 


DIAGNOSIS. 


Bruns, C. Tonometry. (bibl.) Klin. M. f. 
Augenh., 1923, v. 71, pp. 90-94. 

Jackson, E. Sudden blindness. A. J. O., 
1923, v. 6, p. 855. 

Jentsch-Graefe. Dark field ultramicroscopy. 
Deut. opt. Woch., 1923, p. 847. 

Kress, G. H. History cards and history 
taking. (4 ill.) Eye, Ear, Nose and 
Throat Mo., 1923, v. 2, p. 473. 
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Lebermann, F. Deep sensibility of trige- 
minus in pain radiating from the eye. (2 
ill.) Arch. f. Augenh., 1923, v. 93, pp. 165- 
184. 

Proksch. Test of visual acuity. Klin. M. f. 
Augenh., 1923, v. 71, p. 241. 

Smith, P. Blood pressure and its relation 
to chamber pressure. (4 ill. bibl.) Brit. 
Jour. Ophth., 1923, v. 7, pp. 449-469. 

Valude, E., and Wertheimer. Blindness 
without ophthalmoscopic lesions. Differ- 
ential diagnosis between cerebral tumor 
and epidemic encephalitis. (1 ill.) Ann. 
d’Ocul., 1923, v. 160, pp. 731-734. 

Repeated titles. Abadie (A. J. O., 1923, v. 
6, p. 795) Inter. Sur. Ophth., 1923, v. 6, 
p. 128. Munoz Urra (A. J. O., 1923, v. 6, 
p. 718) Int. Sur. Ophth., 1923, v. 6, p. 1. 


THERAPEUTICS. 

Andrade, G. de. Protein therapy in ophthal- 
mology. Brazil-Med., 1923, p. 53. Abst. 
Jour. A. M. A., 1923, v. 81, p. 1397. 

Avalos, E. Parenteral injections of milk. 
Anales de la Soc. Mex. de Oft. y Rino- 
Oto-Larin., 1923, v. 4, pp. 21-25. 

Campos, E. Injections of milk in ocular 
therapeutics. Brazil-Med. v. 37, 1923, p. 
105. 

Cantonnet, Bourguignon and Joltrois. Ocu- 
lar ionization. Arch. d’Opht., 1923, v. 
40, p. 563. Int. Sur. Ophth., 1923, v. 6, 
p. 72. 

Macht, D. |. Absorption of drugs thru eye, 
ear, teeth and esophagus. Jour. Pharm- 
acol, and Exp. Therap., 1923, v. 22, p. 123. 

Michail, D. Atropin intolerance of eye. 
Clujul. Med. 1923, v. 4, p. 145. Abst. Int. 
Sur. Ophth., 1923, v. 6, p. 72. 

Musy, T. lIontophoresis apparatus of Birk- 
haueser and Stock. Klin. M. f. Augenh., 
1923, v. 71, p. 237. 

Passow, A. Influence of light therapy on 
bacteria in ocular diseases. (3 ill.) Arch. 
f. Augenh., 1923, v. 93, pp. 95-130. 

Piesbergen, J. Inflammation and biologic 
foundation of stimulus therapy. Klin. M. 
f. Augenh., 1923, v. 71, p. 218. 

Rollet and Rosnoblet. Butocain in ophthal- 
mology. Ann. d’Ocul., 1923, v. 160, p. 742. 

Schwarz. Ocular therapeutics. Klin. M. f. 
Augenh., 1923, v. 71, p. 224. 

Terrien and Goulfier. Corneoconjunctival 
reaction to concentrated solution of silver 
nitrat. Arch. d’Opht., 1923, v. 40, p. 560. 

Repeated titles. Marin Amat. (A. J. O., 
1923, v. 6, p. 871) Int. Sur. Ophth., 1923, 
v. 6, p. 73. Mazzei (A. J. O., 1923, v. 6, 
p. 344) A. J. O., 1923, v. 6, p. 865. Roulet 
(A. J. O., 1923, v. 6, p. 718) Int. Sur. 
Ophth., 1923, v. 6, p. 7. Toulant (A. J. O., 
1923, v. 6, p. 718) Int. Sur. Ophth. 1923, 
v. 6, p. 12. Triebenstein (A. J. O., 1923, 
v. . p. 872) Int. Sur. Ophth., 1923, v. 6, 
p. 73. 

OPERATIONS. 

Repeated titles. Terson. (A. J. O., 1923, v. 

S p. 796) Int. Sur, Ophth., 1923, v. 6, p. 


PHYSIOLOGIC OPTICS. 


Basler, A. Influence of brightness on 
nition of small movements. Arch, ¢ 
ges. Physiol. 1923, v. 109, p. 457. Int 
Sur. Ophth., 1923, v. 6, p. 122. 

Best. Electric theory of vision. Klin. y 
f. Augenh., 1923, v. 71, p. 220. : 

Druault, A. Colored rings of Ocular Origin, 
a ill.) Arch. d’Opht., 1923. v. 40. pp. 53¢. 

2. 

Képpe, L. Dember’s entoptic phenomenon, 
Deut. ophth. Woch., 1923, p. 162. Klin 
M. f. Augenh., 1923, v. 6, p. 248. ; 

Laurens, H. and Hamilton, W. F.  Sengj. 
bility of eyes to differences in ways 
lengths. Amer. Jour. Physiol., 1923, y 
65, p. 547. Int. Sur. Ophth., 1923, y, ¢ 
p. 144. ‘ 

Polack, A. Accommodative compensation of 
chromatism of eye. Theory of d’Alem. 
bert. Ann. d’Ocul., 1923, v. 160, pp. 735 
739. 

Repeated titles. Bartels. (A. J. O., 1923, y, 
6, p. 872) Int. Sur. Ophth., 1923, v. 6, D. 
7. Rothschild (A. J. O., 1923, v. 6, p. 872) 
Int. Sur. Ophth., 1923, v. 6, p. 121. Shoji 
(A. J. O., 1923, v. 6, p. 532) Int. Sur 
Ophth., 1923, v. 6, p. 74. 


REFRACTION. 


Clarke, E. Slight errors of refraction. Med, 
Press and Circ., 1923, v. 116, p. 199. 

Dufour, M. Gullstrand’s optical theory and 
the curve of Tscherning. (8 diag). Ann. 
d’Ocul., 1923, v. 160, pp. 609-625. 

Emerson, L. What style of glasses shall 
be worn? Eye, Ear, Nose and Throat Mo., 
1923, v. 2, pp. 453-457. 

Flieringa, H. J. Relative accommodation. 
Leiden Diss., 1923. Zent. f. d. ges. Ophth. 
u. ihre Grenz., 1923, v. 10, p. 389. 

Harford, C. F. Slight errors of refraction. 
Med. Press and Circ., 1923, v. 116, p. 265. 
Nederl. Tijdschr. v. Geneesk., 1923, v. 67, 

Hattink, H. K. Skiascopy of left eye. 
Nederl. Tijdschr. v. Geneesk., 1923, v. 67, 
p. 2019. Int. Sur. Ophth. v. 6, p. 16. 

Hill, E. Science of refraction. Va. Med. 
Mo., 1923, v. 50, pp. 435-438. 

Jablonski. Refraction problems. Klin. M. 
f. Augenh., 1923, v. 71, p. 238. 

Karpow. Myotonic accommodation and pu- 
pil reaction. Klin. M. f. Augenh., 1923, 
v. 71, p. 218. 

Levinsohn, G. Genesis of myopia. Klin. 
M. f. Augenh., 1923, v. 71, pp. 205-211. 
Low errors of refraction. Med. Press and 

Cire., 1923, v. 116, p. 189. 

McGuire, H. Diagnostic methods in refrac- 
tion work. Va. Med. Mo., 1923, v. 50, pp. 
438-442. 

Mayer, E. The microscope and ametropia. 
Optician, 1923, v. 65, pp. 246-249. Abst. 
Zent. f. d. ges. Ophth. u. i. Grenz., 1923, 
v. 10, p. 388. 

Muller, F. Vertex refraction, meniscus and 
cataract glasses. (2 ill.) Klin. M. f. 
Augenh., 1923, v. 71, pp. 161-165. 

Strebel, J. Accommodation test. Klin. M. 
f. Augenh., 1923, v. 71, p. 235. 
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ky, W. G. New principle of refrac- 

Ann, d’Ocul., 1923, v. 160, pp. 652- 

Pag Bilateral round lens. Klin. M. f. 
Augenh., 1923, Vv. D. 217. 

Repeated titles. Bard (A. J. O., 1923, v. 
6, p. 718) Int. Sur. Ophth., 1923, v. 6, p. 
18. Gleichen (A. J. O., 1923, v. 6, p. 718) 
Int. Sur. Ophth., 1923, v. 6, p. 1. Heino. 
nen (A. J. O., 1923, v. 6, D. 796) Int. Sur. 
Ophth., 1923, v. 6, p. 19. Lacarere (A. J. 
O., 1923, v. 6, p. 872) Int. Sur. Ophth., 
1923, v. 6, p. 16, and p. 78. Levinsohn 
(A. J. O., 1923, v. 6, D. 872) Int. Sur. Ophth., 
1923, v. 6, p. 183. Richards and Penel 
(A. J. O., 1923, v. 6, p. 872) Int. Sur. 
Ophth., 1923, v. 6, p. 146. 

OCULAR MOVEMENTS. 

Dodge, R. Thresholds of rotation. Jour. 
Exp. Psychol., 1923, v. 6, pp. 107-137. Zent. 
f. d. ges. Ophth. u. i. Grenz., 1923, v. 10, 
. 399. 

Divergent squint. Klin. M. f. 
Augenh., 1923, v. 71, p. 245. 

Fergus, F. Miners’ nystagmus. Brit. Med. 
Jour., 1923, Sept. 22. p. 542. 

George, E. J., Toren, J. A., and Lowell, J. 
Ocular movements in _ horizontal 
plane. A. J. O., 1923, v. 6, Dp. 833-838. 

Kéllner, H. Diagnosis of nystagmus. 
(Pseudonystagmus). (3 ill.) Arch. f. 
Augenh., 1923, v. 93, pp. 130-144. 

Leri and Tretiakoff. Encephalitis with 
ocular paralysis. Bull. le da Soc. Méd. d. 
H6p., 1923, v. 47, p. 1098. Abst. Jour. 
A. M. A., 1923, v. 81, p. 1151. 

Li, T. M. Congenital total bilateral ophthal- 
moplegia. A. J. O., 1923, v. 6, pp. 816-821. 

Lloyd, R. |. Measuring deviation of strabis- 
mic eye on stereoscopic campimeter. (3 
ill.) A. J. O., 1923, v. 6, pp. 839-841. 

Ohm, J. Dark adaptation experiments on 
animals. Klin. M. f. Augenh., 1923, v. 71, 
pp. 158-161. 

Opaque half glass in nystagmus. Klin. 
M. f. Augenh., 1923, v. 71, pp. 156-158. 

Paulian, E. D. Ocular myoclonia. Bull. et. 
Mem. de la Soc. Méd. d. H6p. de Paris, 
1923, v. 39, p. 630. Zent. f. d. ges. Ophth. 
u. i. Grenz., 1923, v. 10, p. 439. 

Senior, H. D. Eye muscle nerves of squalus 
acanthiae. Anat. Rec., 1923, v. 25, pp. 113- 
114. Zent. f. d. ges. Ophth. u. i. Grenz., 
1923, v. 10, p. 419. 

Repeated titles. Csapody (A. J. O., 1923, v. 
6, p. 719) Int. Sur. Ophth., 1923, v. 6, p. 3. 
Dusser de Barenne and de Kleyn (A. J. 
O., 1923, v. 6, p. 872) Int. Sur. Ophth. v. 
6. p. 5. Ké6llner (A. J. O., 1923, v. 6, p. 
719) Int. Sur. Ophth., 1923, v. 6, p. 6. 
Kraupa (A. J. O., 1923, v. 6, p. 872) Int. 
Sur. Ophth. 1923, v. 6, p. 143. Lagrange 
(A. J. O., 1923, v. 6, p. 797) Int. Sur. 
Ophth., 1923, v. 6, p. 148. Levinsohn. (A. 
J. O., 1923, v. 6, p. 872) Int. Sur. Ophth. 
v. 6, p. 166. Velter, (A. J. O., 1923, v. 6, 
p. 719) Int. Sur. Ophth., 1923, v. 6, p. 22. 


CONJUNCTIVA. 


Bennett, A. G. Double pterygium. (1 ill.) 
A. J. O., 1923, v. 6, p. 844. 

Biedermann. Milk injections in gonoblen- 
norrhea in Leipsig eye clinic. Klin. M. f. 
Augenh., 1923, v. 71, p. 224. 

Buckwell, P. Corneal lesions in trachoma. 
Rev. Tunis d. Sc. Méd., 1923, v. 17, p. 175. 
Int. Sur. Ophth., 1923, v. 6, p. 32. 

Charlin, C. Sulphat of copper in trachoma. 
Ann. d’Ocul., 1923, v. 160, pp. 630-633. 

Contagious and infectious diseases among 
Indians. Government Print. Office. Wash- 
ington, 1913. 

Ezell, H. Symblepharon and pannus. (dis.) 
A. J. O., 1928, v. 6, p. 849. 

Folinea. Chlorhydratin in sterilization of 
conjunctival sac. Arch. d’Opht., 1923, v. 
40, p. 560. 

Houda, E. O. and Hillis, A. R. Autogenous 
serum treatment of Neisserian ophthalmia 


after barrage doses of vaccin. North- 
west Med., 1923, v. 22, pp. 363-365. 
Hunt, D. Somoan conjunctivitis. U, Ss. 


Naval Med. Bull., 1923, v. 19, pp. 410-413. 

Karbe, M. Ophthalmia nodosa from straw. 
(2 ill.) Arch. f. Augenh., 1923, v. 93, pp. 
160-166. 

Kasco, L. v. Is milk therapy in adult gon- 
oblennorrhea malpractice. Klin. M. f. 
Augenh., 1923, v. 71, pp. 190-193. 

Kleczkowski, T. Serology of trachoma. 
Ann. d’Ocul., 1923, v. 160, pp. 633-638. 

Knuesel, O. Lymph system of conjunctiva. 
Klin. M. f. Augenh., 1923, v. 71, p. 235. 
Influence on ocular cells of instillation of 

methylen blue on conjunctival sac. 
Klin. M. f. Augenh., 1923, v. 71, p. 234. 

Liebermann, L. v. Success and failure of 
milk injection in gonoblennorrhea. Klin. 
M. f. Augenh., 1923, v. 71, pp. 194-196. 

Riva, G. Photoelectric ophthalmia and 
hysteric amblyopia. Ann. di Med. Nav. e 
Colon, 1923, v. 1, pp. 158-164. Zent. f. d. 
ges. Ophth. u. i. Grenz., 1923, v. 10, p. 434. 

Rosica, A. Serum and vaccine therapy in 
gonococcic conjunctivitis. Policlinico. 
(Pract. Sect), 1923, v. 30, p. 723. 

Salmon, P. Vaccinia of conjunctiva. Compt. 
rend. des Se. d. 1. Soc. de Biol., 1923, v. 
88, p. 692. Zent. f. g. Ophth. u. i. Grenz., 
1923, v. 10, p. 450. 

Repeated titles. Adario la Ferla. (A. J. O., 
1923, v. 6, p. 852) A. J. O., 1923, v. 6, p. 
866. Aubaret, (A. J. O., 1923, v. 6, p. 797) 
Inter. Sur. Ophth., 1923, v. 6, p. 84. Collin, 
(A. 3. 3938, v. 6, p.. 737) Ent. Gar. 
Ophth., 1923, v. 6, p. 157. Gallemaerts, 
(A. J. O., 1923, v. 6, p. 797) Int. Sur. 
Ophth., 1923, v. 6, p. 86. Hernandez (A. 
J. O., 1923, v. 6. p. 873) Int. Sur. Ophth., 
1923, v. 6, p. 85. Junes (A. J. O., 1928, 
v. 6, p. 719) Int. Sur. Ophth., 1923, v. 6, 
p. 32. Junes (A. J. O., 1923, v. 6, p. 719) 
A. J. O., 1923, v. 6, p. 866. Kleczkowski 
and Karelus (A. J. O., 1923, v. 6, p. 873) 
Int. Sur. Ophth., 1923, v. 


6, p. 156. 
Menacho (A. J. O., 1923, v. 6, p. 873) Int. 
Sur. Ophth. v. 6, p. 155. Pillat, (A. J. O., 
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1923, v. 6, p. 873) Int. Sur. Ophth., 1923, 
v. 6, p. 30. Rétth (A. J. O., 1923, v. 10, 
p. 873) Int. Sur. Ophth., 1923, v. 6, p. 158. 


CORNEA AND SCLERA. 


Arnold, Blue light ray therapy in corneal 
disease. Klin. M. f. Augenh., 1923, v. 
71, p. 219. 

Botteri, A. Changes in cornea seen with 
slit lamp. (3 ill.) Klin. M. f. Augenh., 
1923, v. 71, pp. 181-184. 

Collomb, A. Shifting keratitis. 
Augenh., 1923, v. 71, p. 233. 

Crisp, W. H. Interstitial keratitis. 
O., 1923, v. 6, p. 301. 

Engelking, E. Pathogensis and therapy of 
phlyctenular ocular inflammation (4 ill.) 
Klin. M. f. Augenh., 1923, v. 71, pp. 109-129. 

Frankowska, J. Treatment of dystrophic 
keratitis with galvanization. (1 ill.) Klin. 
M. f. Augenh., 1923, v. 71, pp. 141-155. 

Horay, G. Vaccine pustules of eye. Orvosi 
Hetil., 1923, v. 67, p. 296. Abst. Int. Sur. 
Ophth., 1923, v. 6, p. 133. 

Jendralski, F. Keratomalacia in otherwise 
normal nursing infant. Klin. M. f. 
Augenh., 1923, v. 71, p. 28. 

Kleefeld. Chronic edema of cornea. 
d’Opht., 1923, v. 40, p. 563. 

Kramer. Keratoconus. Klin. M. f. Augenh., 
1923, v. 71, p. 242. 

Krekeler, F. Structure of sclera in various 
stages of life. Arch. f. Augenh., 1923, v. 
71, pp. 144-160. 

Marinesco and Draganesco. 
pathology of zona zoster. 
1923, v. 160, p. 743. 

Maschimo, M. Congenital corneal opacity. 
(1 ill.) Klin. M. f. Augenh., 1923, v. 71, 
pp. 184-188. 

Matsumoto, S. and Ishimaru, H. Corneal 
epithelium of warm blooded animals in 
tissue culture. Acta Scholae Med., 1923, 
v. 5, pp. 167-175. 

Menacho, M. Disease of cornea. (79 ill.) 
Arch. de Oft. Hisp.-Amer., 1923, v. 23, pp. 
533-563. 

Piesbergen, H. Scrofulous keratoconjuncti- 
vitis. (2 ill. bibl.) Klin. M. f. Augenh., 
1923, v. 71, pp. 130-141. 

Rosenberg. Family degeneration of cornea. 
Klin. M. f. Augenh., 1923, v. 71, p. 239. 


Sedan, J. Phlyctenular keratitis treated by 
warm seawater baths. Marseille Méd., 
1923, v. 60, p. 818. Abst. Int. Sur. Ophth., 
1923, v. 6, p. 161. 

Pneumococcic keratitis following acute 
pneumonia. Marseille Méd., 1923, v. 
60, p. 704. Abst. Int. Sur. Ophth., 1923, 
v. 6, p. 88. 

Repeated titles. Ascher (A. J. O., 1923, v. 
6, p. 535) Int. Sur. Ophth., 1923, v. 6, p. 
37. Aubineau (A. J. O., 1923, v. 6, p. 797) 
Int. Sur. Ophth., 1923, v. 6, p. 88. Cani- 
tano (A. J. O., 1923, v. 6, p. 873) Int. 
Sur. Ophth., 1923, v. 6, p. 34. Clausen (A. 
J. O., 1923, v. 6, p. 873) Int. Sur. Ophth., 
1923, v. 6, p. 31. Friede (A. J. O., 1923, v. 
6, p. 8738) Intern. Sur. Ophth., 

1923, v. 6, p. 35. Handmann (A. J. O., 


Klin. M. f. 
A. 


Arch. 


Physiology and 
Ann. d’Ocul., 


CURRENT LITERATURE 


1923, v. 6, p. 873) Int. Sur. Ophth,, 1923 
v. 6, p. 158. lacobellis (A. J. O., 1993 y 
6, p. 346) A. J. O., 1923, v. 6, p. gg 
Koyanagi (A. J. O., 1923, v. 6, p. 873) Int 
Sur. Ophth., 1923, v. 6, p. 10. Meesmann, 
(A. J. O., 1923, v. 6, p. 874) Intern, gy, 
Ophth., 1923, v. 6, p. 159. Meller. (4. 7 
O., 1923, v. 6, p. 798) Intern. Sur. Ophth,, 
1923, v. 6, p. 39. Pesme. (A. J. 0., 1993 
v. 6, p. 797) Intern. Sur. Ophth., 1993 
v. 6, p. 159. Peters. (A. J. O., 1993’ 
v. 6, p. 874) Intern. Sur. Ophth., 1923 y 
6, p. 160. Salvati. (A. J. O., 1923, vy. § 
p. 874) Intern. Sur. Ophth., 1923, v. 6, p, 
162. Schott. (A. J. O., 1923, v. 6, p. 798) 
Intern. Sur. Ophth., 1923, v. 6, p. 34 
Stahli. (A. J. O., 1923, v. 6, p. 798) Ip 
tern. Sur. Ophth., 1923, v. 6, p. 33. Wolz, 
(A. J. O., 1923, v. 6, p. 720) Intern. Sur. 
Ophth., 1923, v. 6, p. 36. 


ANTERIOR CHAMBER AND PUPIL, 


Bielschowsky. Convergence rigidity of pu. 
Klin. M. f. Augenh., 1923, v. 71, pp. 
11-14. 


Colden, K. Flocculent excrescenses in pupil- 
lary border. (bibl.) Klin. M. f. Augenh, 
1923, v. 71, pp. 15-19. 

Cushman, B. Effect of sympathetic in con. 
trol of pupil and pure sympathetic lesions, 
A. J. O., 1923, v. 6, p. 770. 

Fisher, J. H. Wernicke’s pupillary reaction. 
Brit. Jour. Ophth., 1923, v. 7, p. 493. 

Inequality of pupils in pulmonary tubercu- 


losis. Brit. Med. Jour., 1923, Oct. 6, p. 
625. 
Janner. Cyst of anterior chamber. Klin 


M. f. Augenh., 1923, v. 71, p. 241. 


Julien, W. Inequality of pupils in pulmonary 
tuberculosis. Ann. d’Ocul., 1923, v. 160, 
p. 767. 


Karpow, C. Hess’ differential pupilloscope. 
(bibl.) Klin. M. f. Augenh., 1923, v. 71, 
pp. 57-63. 

Laurens, H. Relative physiologic value of 
spectral lights, pupillomotor effects. Amer. 
Jour. Physiol., 1923, v. 64, pp. 97-119. 

Meesmann. Cholesterin in anterior cham- 
ber and secondary atheroma of cornea. 
Klin. M. f. Augenh., 1923, v. 71, p. 238. 

Mehrtens, H. G. and Barkan, O. Pupillary 
reactions in encephalitis. Arch. of Neurol. 
and Psychiat., 1923, v. 10, pp. 399-411. 

Nelissen, A. A. M. and Weve, H. Pupil 
mydriasis after application of cold water 
to other sense organs. Arch. f. Augenh., 
1923, v. 93, pp. 204-223. 

Roscher, W. Influence of eserin and atropin 


on pupil. Klin. M. f. Augenh., 1923, v. 71, 
pp. 165-175. 
Szily, A. v. Yellow color of anterior sec- 


tion of eye (xanthomatosis bulbi) with 
histologic examination. (I col. pl. 3 ill 
bibl.) Klin. M. f. Augenh., 1923, v. 71, 
pp. 30-44. 

Von der Heydt, R. Visibility of corpuscular 
elements within aqueous. A. J. O., 1923, 
v. 6, pp. 822-824. 

Wessely, K. Anterior chamber in men and 
animals. (6 ill.) Arch. f. Augenh., 1923, 
v. 93, pp. 184-204. 


| 
| 
| 
| 
| 


CURRENT LITERATURE 1021 


Repeated title. Wick. (A. J. O., 1923, v. 
6, p. 874) Intern. Sur. Ophth., 1923, v. 6, 


. 10. 
THE UVEAL TRACT. 

Drapkin, B. Spontaneous separation of an- 
terior mesodermal iris plate. (1 ill.) Klin. 
M. f. Augenh., 1923, v. 71, pp. 188-190. 

Fejer, G. Changes in iris tissues. Gyo- 
gyaszat, 1923, No. 13, p. 166-169. Zent. 
f. d. ges. Ophth. u. i. Grenz., 1923, v. 10, 
. 412. 

L. Pyramidal iris abscess. (1 ill.) 
Klin. M. f. Augenh., 1923, v. 71, pp. 106-109. 

Marin Amat, M. Chorioretinitis and iritis 
produced by malaria. Siglo Med., 1923, 
vy. 71, p. 460. Abst. Intern. Sur. Ophth., 
1923, v. 6, p. 11. 

Vega, E. de la. Progressive atrophy and in- 
flammation of iris after syphilitic chorio- 
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family, 925. 

glass workers’, (942). 

nuclear, 135. 

partial, 1011. 

secondary, (511). 

senile, 611, 679, (709). 

traumatic, (309), 763. 

vision after, 123. 
Chalazion, 487, 582. 


Chalaziotome, 584. 

Charts astigmic, 684, py 
test, 361, 672, 789, 

Chiasm, (792). 

Chloroma, 805. 

Choked disc, (791), (851). 

Cholesterin, 174. 

Choroid, ol of, (714). 
rupture of, 449, (603), 727, 729. 
tuberculosis of, 137, (509). 
tumor of, 68, (714). 779 

Choroidal fissure, (436), (767). 

Choroiditis, (410), 726, 729. 

Chorioretinitis, 51. 

Ciliary body, 144, 732. 

Cilium in anterior chamber, 764. 

Circulation, control of, (921). 

Cocain, (489). 

Collyria, 702. 

Coloboma, iris, 135, (1008). 
macula, (507). 

Color blindness, 935. 
fields and illumination, 453. 
test and fusion, (864). 
test, 337. 

Conjunctiva, pemphigus of, (715). 
pigmentation of, 232. 
ulcer of, 142. 
xerosis of, (490). 

Conjunctival cyst, 1001. 
flap, 136, (423). 
hemorrhage, (407). 

Conjunctivitis, agricultural, 764. 
follicular, (711 
gonococcic, 138. 

Parinaud’s, 36. 
tuberculous, (767). 
vernal, (698), (977), 996. 

Consanguinity, (521). 

Conservation of vision, 610, 618. 

Cornea, cholesterin in, 174. 
degeneration of, 141, (412), (490). 
dystrophy, 248. 
lesions of, 
lime deposits in, 174. 
of turtle, 956. 
opacity of, 134, “i, 247, (507), (605).- 
tumor of, (5 05), 26). 

Corneal blebs, 
epithelium, nourishment, 556. 
fistula, (689). 
lesions with iritis, (606). 
leucoma, 636. 
trephining, 29 
tuberculosis, (90), (604). 
ulcer, 524, 733. 

Corrections, 520. 

Correspondence, 339, 432, 520, 615, 710, 790. 

Cranial nerve, 246. 

Crescents congenital, (767). 

Cross cylinders, 209, 521. 

Crystalline lens antigen, 295. 
changes in, 734. 
dislocation of, 138, 139. 
expulsion of, 248 
extraction of, see Cataract. 
luxation of, 488. 
suction of, 235. 

Cyclodialysis, 356. 


| 
Nettle- 
an eye, 
xenfeld 
1. 
ry, C. 
Gesell- 
W. C 
a, 614. 
243. 
f, H. 
Tange, 
W. N. 
series, 
hthal- 
xwell, | 
. Pe- | 
bster, 
Mel- 
| 
rerdt, 
yulle- 
788. 
1roat | 
241, 
| 
frac- 
arch 
789. | 
ol, 
45. 


XXIV 


Cyclopia, (435). 
Cylinders, 209, 223, 521. 
Cylindroma, (714). 
Cyst, conjunctival, 1001. 
iris, (768). 
orbital, 183. 


pseudo— of cornea, (526). 


retinal, 45. 
sclerocorneal, sot). 
Cysticercus, (437). 


Dacryoadenitis, 682. 

Dacryocystitis, 44. 

Dacryops, (93 

Daviel, (492), (852). 

Deaths: 
Agramonte, E. V., 249. 
Ansley, C. H., 71. 
Benson, G. E., 869. 
Bernard, C. C., 71. 
Braun, O., 154. 
Brinckerhoff, G. E.. 7h. 
Broughton, W. R., 793. 
Caplan, L., 154. 
Carpenter, F. A., 154. 
Carvelle, H. D. W., 793. 


Crawford, J. H., 1016 
Dixon, L. S., 946. 
Doak, R. S., 869. 
Edgar, 
Fernandez, J. S., 433. 
Fisher, C. V., 342. 
Fison, A. H., 439. 
Forster, , 433 
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Francis, wil 154. 
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A 


Hess, C. v., 869. 
Hoffman, J. R., 342. 
Holt, C. L., 71. 
Ingalls, J. W., 71. 
Killick, C., 946. 
Krebs, M., 71. 

Loring, F. B., 342. 
Lowegren, M. K., 793. 
Magee, I. J., 716. 
Molzahn, H. E., 71. 
Munoz Urra, 439. 
Murphy, J. W., 869. 
Murphy, L. M., 619. 
Pitts, E. P., 793. 
Rochester, A. S., 793. 
Roentgen, W. v., 439. 
Schanz, F., 342. 

Sharp, W. N., 529. 
Shields, W., 619. 


Sidler-Huguenin, E., 249. 


Sinclair, W. W., 529 
Smith, A. H., 439. 
Starkey, H. M., 793. 
Strouse, A. N., 439. 
Tangemann, C. A., 65. 
Webster, D., 716. 
Weinstein, J., 439. 
Whitman, H., 249. 
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Whitney, W. E., 249. 
Wishart, C. "529, 
Wood, W. | 869. 
Delirium, 679, 781. 
Descemetitis, (304). 
Dental disease, (866). 
Detachment of retina, 140, 268 oom (28). (409), 
(504), (507), (603), 729, 
Diabetes, 291, (299). 
Diffraction, 1 4 
Diplopia, 137, (1005). 
Discission, (309). 
Drops, 702. 
Drugs, 22. 
influence on cornea, 559. 


Eclipse amblyopia, 812. 
Ectasia of cornea, a. 
Ectropion, (422), ( , (690). 
Editorial: 
Associations for graduate study, 58. 
Clinical ophthalmology in Paris, Zurich 
and Munich, 426. 


Conservation of vision, 610. 
Courses in 427. 


Graduate stud 856. 
teac of ophthalmology, 57, 
4 


International Congress of Ophthalmology, 
London, 1925, 239. 

International Congress, 782. 

International meeting, 1014. 

International ophthalmic literature, 938. 

International ophthalmology, 855. 

Lid plate, 332. 

Magnesium sulphat for gonorrheal oph- 
thalmia, 56. 

Mercury in ophthalmic therapeutics, 780. 

Ocular movements, 

noes optometrists and optical firms, 


Openings in ophthalmic practice, 59. 
Ophthalmic examinations, 783. 
Ophthalmic meetings, 333. 

Orientation and equilibrium, 703. 

Pasteur and experiments in ophthalmol- 

ogy, 146. 

Psychic element in ophthalmology, 330. 

Putting drops in the eye, 702. 

Requirements for research work, 607. 

Retinocytoma or glioma, 514. 

Scissors magnet extraction, 937. 

Sudden blindness, 855. 

Subjective visual sensations, 429. 

Suicide after cataract extraction, 781. 

Testing vision in partial cataract, 1011. 

Transactions of the Washington Con- 

gress, 240. 

Tuberculin in ocular disease, 237. 

Use and dose of tuberculin, 238. 

Vision of students, 609 

Washington meeting, 1012. 

Western meetings, 705. 

Workers in ophthalmology, 516. 
Efficiency, industrial, 52. 
Electrocoagulation, (309). 

Electrode, 247. 

Encephalitis lethargica, 41, 137, 389. 
Endothelioma, (699). 

Enucleation, 19, 502, 593. 


Givens, L. S., 716. 
Gould, G. M., 62. 
Hadley, 1; W., 716. 
Harlan, H., 946. 
Hartridge, G., 1016. 
| 
i 


(409), 


oph- 
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Eosinophilia, 36. 

Episcleritis, 134. 

Epithelioma, 50, 68, (505), (526). 
Equilibrium, 703, (708). 
Erisiphake, 


n, 
Etayikydrocuprein, 376. 


Examinations, 328, 783. 
Exophthalmos, (411). 
intermittent, (504). 
ulsating, 81, 510, (851), (1006). 
unilateral, 
Eye and blood disorders, (589). 
drops, 702. 
of, 518. 
shield, 679. 
structure of in turtle, 955. 
Eyeball, contusion of, 416, (772), (935). 
laceration of, (9 31). 
rupture of, 
Eyestrain, 746. 


Facoerisis, 901. 
See also Phacoerisis. 
Fatigue, (865). 
Fields, color, 453. 
visual, 257, 885, 990. 
Fistula, corneal, (689). 
Focal rage (314), 461, 464, (494), 563 
(697), 
Foreign bodies, 132, (406), (423), (688), 
(850), 916, (1007). 
in lens, 401. 
Fovea, undeveloped, 134. 
Fuchs, E. 615. 
Function, transfer of, 117. 
Fundus, (587), 969. 
war lesions of, 725. 
Fusion, (864). 


General diseases, 289. 
practice, 517, (586), (595). 
Glandular extracts, (68), (435). 
Glaucoma, 1, 243, (299), 356, (435), (774), 
(929), (1005). 
acute, 974, 
and hypotony, 334. 
halos in, 1, 5. 
operations, 39, 135, 353, 784, 785, 974. 
secondary, 50. 
vision in, (791). 
Glioma, 514. 
optic thalamus, 468. 
orbit, 222. 
pseudo, 565, (926). 
retina, (407), 845. 
Goiter, (341). 
Gonorrhea, 56, 286. 
Gout, 286. 
Gullstrand’s lamp, 66, 730. 
Gumma, (308). 


. Heart disorders and eyestrain, 746. 


Hemangioma, 51, 899. 
Hemiachromatopsia, (405). 
emianopsia, 43, 392 
binasal, (505). 
fugacious, 396. 


Hemorrhage, conjunctival, a!” 
retinal, (313), (405), (507). 
subhyaloid, 759, (928 
vitreous, (422), (686). 

Heredity, ‘44, (341), 476, (321), 925. 

Hernia vitreous, 644, (691 

Herpes, 131, (310), (508). 

Heterochromia, (944). 

Heterophoria, 27, 110, 684. 

Hiccough, 

Histology, 955. 

History, (492), (852), 998. 

Holocain, 975. 

Hospital Madras, India, 940, 
standards, 320. 
transactions, 1015. 

Hyaloid, hole in, (408). 
remains, (688). 

Hygeia, 432. 

Hygiene, 617. 

Hydrocephalus, 266. 

Hyoscin, 578, 941. 

Hyperopia, 291. 

Hyphomycetes, (525). 

Hypophysis, (792). 
see also 

Hypoadrenalism, (341). 

Hypopituitarism, 260, 264. 

Hypotony, 334. 

Hysteric blindness, 999. 


Illumination, 672. 
and color fields, 453. 
Illusions, subjective, 429, 432. 
Infection, 141, 263, 288 
Inflammation, 464. 
Influenza, 845, (1007). 
Injections, cocain alcohol, (489). 
mercury cyanid, 843. 
milk, 141, 843, 865. 
Injuries, 134, (419), of” (852), 
916, (927), (929), 
contusion, (416), 
from bullet, (504). 
from burns, 599, (1004). 
from cilium, 764. 
from dynamite, (503), 916. 
from fish hook, 763. 
from knife blade, 681. 
from lightning, (42). 
from projectiles, 842. 
from steel, (298), 487, 849. 
perforating, (423). 
shot, 129, (309), 504. 
to (417). 
to cornea, (490). 
to eyeball (416), (772), (935), (1007). 
to (775) 
to lens, 582, 763, (942). 
to lids, 36. 
to optic nerve, 842. 
to orbit, 129, 681, 842. 
to sclera, 38. 
to vitreous, (298). 
war, (436), 725, 842. 
Instruments, 209, 223, 584, 681. 
International congress, 61, 138, 239, 700, 
82, 1014. 
literature, 938. 
Intracranial pressure, (791). 
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Iontophoresis, 
Iridectomy, 
Iridocyclitis, 284 
Iridodialysis, (775 
Iridotasis, 353. 
Iris, coloboma, 135, (1008). 

cyst of, (768). 

degeneration of, 45. 

lesions of, 734. 

membrane, 636. 

movements of, 

prolapse, (490), 

sensitiveness 

tuberculosis (a, (689), (791). 

tumor of, (41 8), 545. 

veins on, (405). 
Iritis, 50, 520, 606, (697). 

bilateral, (852). 

sequels ‘of, (422). 


(689), 915. 


Jaw, movements, 401, (406). 
Journal, Acta Ophthalmologia, 940. 
Journal of Ophthalmology, 
101 


Keratitis, (299). 
and, (509). 
dendritic, (301). 
disciform, 919. 
herpetic, 131. 
hypopion, (865). 
— 296, (301), 461, (524), 733, 


( 
neuroparalytic, (502), (525). 
nodular, 66). 
parenchymatous, (606). 
punctate, 232. 
reticular, (766). 
rosacea, (525). 
tuberculous, (604). 
Keratoconjunctivitis, (405). 
Keratoconus, 297, (409), (774). 
Keratomycosis, ). 
Keratoplasty, 366, 998. 
Kidney disease, 229. 
Knife, 989. 


Laboratory research, 335. 
Labyrinth, (708). 
Lacrimal ‘disease, (695), (930). 
obstruction, 934. 
passages, 70. 
probes, (934). 
sac, 665. 
tumors, 182, 757. 
Lactation, (248). 
Lamp, Gullstrand, (66), 644 
Larva, 
Lavage, (526). 
Legal medicine, 615, 864. 
Leucoma, 636. 
Lids and jaw movements, 401, (406). 
gumma of, ). 
plate, 332. 
poliosis of, 919. 
sarcoma of, (308). 
tumor of, 
verruca of, (70). 
Lime salts, 174, 433. 


73, 155, 251, 344, 44), 
531, 718, 795, 871, 947, 1017. 

Little’s (311 ). 

Luedde’s operation, 135. 

Lupus vulgaris, 573. 

Lymphomata, 182. 


Macula, atrophy of, (509). 
changes in, (495), (592). 
coloboma of, (507). 
degeneration of, 140, (408), (766). 
hole in, 727. 
perception, (868). 

Magnesium sulphat, 56. 

Magnet extraction, (423), (852), 937. 

Malingering, (927), 999. 

Mariotte’s blind spot, 28. 

Mastoiditis, (773). 

Medicolegal, 615, (864). 

Melanosarcoma, (317), (693). 

Meningitis, (713), 998. 

Menopause, (341). 

Mercury, 780. 

Mercury cyanid, 843, (866). 

Meter measure, 685. 

Microcornea, (601). 

Micrococcus catarrhalis, 462. 

Microphthalmos, (301). 

Microscopy, (593), 706. 

Mikulicz’s disease, 593, (692). 

Miotics, 22. 

Motility, 44. 

Muscae volitantes, 331. 

Muscle folder, 910. 

Museum, medical, 853. 

Mydriatics, 52. 

Myopia, 152, (687). 

Myxosarcoma, (309). 


Nephritis, 229, 268. 
Neurasthenia, (865). 
Neuroepithelioma, 484. 
Neurofibroma, 176. 
Neurology, (301), 788. 
Neuroretinitis, 585. 
Neutralization, 760. 
News items, 71, 154, 249, 342, 439, 529, 619, 
716, 793, 869, 946, 1016. 
Nourishment of cornea, 556. 
Nystagmus, (944). 
monocular, (411). 


Ocular movements, 145, 
paralysis of, 69, 100, 

Ocular muscles, transfer, 117. 
operations, 93, 107, 117, 910. 

Oculists, (416), 515. 

Oculomotor and pupil, (769). 

Onyx, (437). 

Operations, 150, 859, 985. 
Barraquer’s, 43, 52, (423). 
lacrimal, (695). 

Luedde’s, 135. 

muscle, 93, on 117, 910, (1003). 
on socket, 

plastic, 714), 896, (1004). 
trachoma, (298). 

Ophthalmia, gonorrheal, 56. 
neonatorum, 380. 
sympathetic, 29. 
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Ophthalmological congress, 69, 138, 239, 700, 
782, 1012. 


minations, 328, 783. 
333, 705, 1014. 
pers, 61. 
Ophthalmologists, 775. 
Ophthalmology, international, 855. 
practice, 59 


dards of, 320. 
teaching of, 33, 55, 57, 58, 425, 427, (498), 


(701). 
Year book of, 242, 860. 

Ophthalmometer, 215. 

Ophthalmomyiasis, (867). 

Ophthalmoplegia, 816. 

Ophthalmoscope, (498). 

Ophthalmoscopy, 16, (412), (709), 730, (935). 

Optics, physiologic, 

Optic thalamus, 468. 

Optic rol atrophy of, 134, (300), (775), 
(850). 


divulsion of, 842. 
fibers opaque, 571. 
tumors, (698), (713). 
Optic neuritis, (248), (341), (411), (415), 
598, 729, (847), (866), (931), (932). 
Optometrist, 515. 
Optotypes, 361, 672, 789. 
Orbit, radiography of, 137. 
tumors of, 51, 128, 139, 176, 183, 222, (415), 
473, (686), (714), 899, (932). 
Orbital aneurysm, 1002. 
Orientation, (703). 


Pain, deep ocular, 982. 
Pannus, (849). 
Panophthalmitis, 843. 
Papilledema, (851). 
Papillitis, (314), (513), (563). 
Paracentesis, (436). 
Paralysis, 100, 118, (299), 599, (773), (851). 
diphtheritic, 69. 
influenza, (1007). 
Pasteur, 146, 861. 
Pemphigus, (715). 
Pension law, abuse of, 133. 
Pensions, (503). 
Perimetry, 600, 707, 740. 
Phacoerisis, 901, 906. 
See also Barraquer and Facoerisis. 
Pigeon, ciliary body of, 144. 
Pigment cells, 132. 
sa 262, (300), (412), (931), 


Plastic operations, (697), (714), 896, (1004). 
Poliosis of lids, 919. 
Polycythemia, (408). 
Portraits, (341). 
Pregnancy, 230, 268, (405). 
visual fields in, 885. 
Prism scale, 760, (921). 
Probes, 934. 
Proptosis, 140, (307), (591). 
Pseudoglioma, 565, (926). 
Pseudomyopia, (687). 
Psychic element, 330. 
Psychotherapy, 216. 
Pterygium, 844. 
Ptosis, (506). 


Pupil, inequality, (943). 
influence of alkaloids on, 88. 
seclusion of, (935). 

Pupillary membrane, (406). 

Pupilloscope, (498). 

Pyorrhea alveolaris, 287. 


Quinin amblyopia, 236, 247, 271, (852). 


Radiography, 137, (933), (942), (1002). 
Red free light, 16. 
Refraction, 153, 204, (494), (709). 
Research work, 607. 
Respiratory apparatus, (863). 
Retina, angioid streaks in, 46, (587). 
citcatrization of, (509). 
detachment of, 140, 268, (299), (341), 
r005} (504), (507), (603), 729, 982, 


Retinal artery, (504), (932). 

circulation, (791). 

cones, 676. 

cyst, 45. 

embolism, (687). 

glioma, (407), 484, 845. 

hemorrhage, (313, (405), (505), (507). 

thrombosis, 400, (421), 592. 
Retinitis central, (316). 

circinata, 139 

nephritic, 51. 

pigmentosa, 141, (408), (502), 585. 

proliferans, (729), (774), (851). 

renal, 225, 228, (438). 
Retinochoroiditis, 51, 726. 
Retinocytoma, (407), 514. 
Retinoscopy, 46, 60, 685, (709). 
Retrobulbar neuritis, (248), (341), (411), 

(415), 598, 729, (847), (866), 931, (932). 

Retrocerebral degeneration, 476. 
Rheumatism, 285. 
Rodent ulcer, 142. 
Roentgen therapy, 50. 
Rupture of choroid, 449, 603, 727. 

of eyeball, 488. 

of sclera, 38. 


Salvarsan, (415). 
Sarcoma, intraocular, (507). 
of choroid, (774). 
of conjunctiva, 1002. 
of cornea, 526. 
of iris, 545. 
of lid, (308). 
of orbit, 51, (1004). 
School vision, 48, 609. 
Scissors magnet extraction, 937. 
Scleral ectasia, (314). 
rupture, 38. 
Scleritis, 881. 
Scotoma, 43. 
Scotometer, 281, 916. 
Scrofula, (524). 
Sculco’s method, (866). 
Sections, ocular, 985. 
Sella turcica, (792). 
Semiology, ocular, 788. 
Shield, 679. 
Shot wounds, 129, (309), 504. 
Siderosis, 942, 990. 
Simultation, 999. 


441, 
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Sinus disease, tat -737, (847). 
Sinuitis, (421), (933). 
Skin diseases, 614. 
Slit lamp see Gullstrand. 
Smith Indian operation, 54, 124. 
Socket, 140. 
Societies, ophthalmic: 
Baltimore, 131, 301, 506, 602. 
Brooklyn, 423. 
Chicago, 319, 412, 497, 595, 693, 768. 
College of Physicians, 232, 308, 490, 598, 
689, 919, 1004. 
Colorado, 133, 298, 416, 503, 603, 689, 929. 
Fuchs’, 55. 
Memphis, 136, 422, 606, 772, 850, 926, 1008. 
Nashville, 314, 420, 847, 926. 
Netherlands, 39, 140. 
Omaha and Council Bluffs, 507, 605. 
Paris, 137, 405, 510, 851, 933. 
Pittsburgh, 304, 410, 502. 
Royal Soc. Medicine, 138, 225, 408, 508, 
698, 766, 1001. 
San Francisco, 696. ‘ 
United Kingdom, 586. 
Solarization, 279. 
Sphenoid disease, (932). 
Spinal fluid, (248). 
Spring catarrh, (698), (927). 
Standards, 
Sterian’s serum, 138. 
—« % ‘107, 153, 520, 839, 910, (925), 
(1003 
Streptococcus hemolyticus, 462. 
Students’ vision, 609. 
Suction operation, 235, (715). 
See also Barraquer. 
Suicide in cataract, 781. 
Sulphuric acid burns, (1004). 
Symblepharon, (848). 
ophthalmia, 29, 135, (696), 


lesions, (770). 
Syndrome, (711). 
Syphilis, 265, 585. 


Tenonitis, “= (693). 
Tenotomy, 1 
Tension, (710). 
Teratoma, 757. 
Test chart, 672, 789. 
letter, 361. 
Therapeutics, 138, 216, 519, 631, 648, 780. 
Thermotherapy, 978. 
Thrombosis, 400, (421). 
Tonometry, (247). 
Tonsils, 288, (495), (513). 
Toxemia, 230, 885. 
Toxic amblyopia, 313. 
quinin, 236, 247, 271. 
Trachoma, 221, 279, (298), 332, (339), (340), 
(417), (435), (490), 790, (866), (936). 
Transfusion of blood, 661. 
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Trephining, 297, (774). 
infection after, 141. 
Tropical ophthalmology, 241, 338. 
Tubercle of cerebellum, (851). 
uberculosis 161, (4 
527), 892, 998. (490) 
oi choroid, 137. 
of conjunctiva, (767). 
of cornea, (490), (604). 
of iris, (47), (689), (791). 
of retina, 137. 
of sclera, (140). 
of uveal tract, (933). 
Tumors, 51, 267, (309), (317), 805. 
caruncle, (49 7). 
choroid, 68, (714), (774). 
conjunctiva, (52 
cornea, (505), ($36). 
epithelial, 473. 
hypophysis, (412). 
iris, 
lacrimal, 182, 757. 
lids, 50. 
optic nerve, (698), (713). 
orbital, 51, 128, 139, 176, 183, 222, (415), 
473, (686), (714), 899, (932). 
retinal, 140, (407), 845. 
Tunica vasculosa lentis, 565. 
Turtles’ eyes, 955. 


Ulcer of eyeball, (419). 

of conjunctiva, 142. 

of cornea, (524), 733. 
Ultraviolet rays, (66), 430. 
Uveitis, (341), (604), (933). 

etiology of, 284. 


— 


Vaccine lens, 295. 

Vergence, ocular, 102. 

Verruca, (70). 

Vernal catarrh, (698), (927), 996. 

Vienna course, 701. 

Vision, acuteness of, 361, 672, 676. 
after cataract, 123, 1011. 
conservation of, 610. 
of automobile drivers, (852). 
of students, 48, 609. 

Visual fields, 257, 885, 990. 

Vitamin deficiency, (712), 939. 

Vitreous and (494). 
changes in, 
(a2), (496), (686). 
hernia, 644, (691). 
membrane upon iris, 636. 

Vossius’ ring, (772). 

V test for astigmia, 908. 


War injuries, (436), 725, 842. 
Xerophthalmia, (712), 939. 


Xerosis of conjunctiva, (490). 
X-ray therapy, (791). 


ge 


DeZENG DIAGNOSTIC UNIT 


Compact, Rigid, Portable 
A complete Examining Outfit 


This new Unit comprises an adjustable Stand, a Phoroptor, Professional Ophthal- 
moscope, TruLite Retinoseope, Wurdemann Transilluminator, Current Controller, 
Cord andles, Detachable Plug and Cords, and a case for the small instruments. 
It has every adjustment and is made like a watch. 


Five Points of Service 
to You in Your Work 


S| 
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Rigidity. There are no vibrations — in any 
ee or part of the examination. The heavy metal 
base and the strength of the supporting and adjust- 
ing rods insure stability and absence of vibration. 

Smooth Adjustments. In addition to a long, slid- 
i vertical adjustment, there are both vertical and 
horizontal rack-and-pinion fine adjustments, which 
are mechanically perfect and move with the precision 
of a finely made watch. By means of these adjust- 
ments the Phoroptor may be accurately positioned 
before the face of the patient as quickly as the ad- 
justing of a trial frame. 

3. Adjustable Collar. This may be quickly and easily 
at any desired height on the upright support. 
entire adjusting head revolves freely in a horizontal — which 
enables the operator to quickly swing the examining equipment into 
or out of operative position before the patient. 
4. Instrument Tray. The tray is adjustable a. both height and 
radial position and is a most convenient 
moscope, retinoscope, transilluminator or other small] instrument. 
5. Electric Socket. At the top of the Unit is a socket with electrical 
connections, adapted to receive either the current controller, or any 
desired form of diagnostic lamp or light screen. . 


(415), 


The regular Unit comprises the following equipment: 


A Unit Stand, furnished in black, white or optical gray. 

A Phoroptro, No. 584, having minus cylinders. 

A Professional Ophthalmoscope, No. 130, having both clear and 
diffused light. 


A TruLite Retinoscope, No. 250, having both. large and small 
diffused light spots. 

A Wurdemann Transilluminator, giving highly concentrated light. 

A Current Controller, No. 306, having volt scale and safety stop. 

Three Hard Rubber Socket Handles, No. 1074. 

A Detachable Plug and cords, No. 1077. 

A well-made case to hold the small instruments. 


Any recent DeZeng diagnostic instruments, such as phorom- 
eters, ophthalmoscopes, retinoscopes, transilluminators, oto- 
scopes, tongue depressors and laryngoséopes, may be used on 
the Unit Stand; hence any desired combination can be fur- 


in nished. Prices given upon application. it 
J This complete Unit has been enthusiastically eae wherever it has been d after actual 
trial by some of the most noted men interested in a 
step in scientific instrumentation. 
Price of the complete Diagnostic Unit, as described... ..... $500.00 
Price of the Diagnostic Unit Stand, only. 135.00 


DEZENG STANDARD COMPANY 
Camden, New Jersey 
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Eliminates Doubt | 
In the mind of the Refractionist— 
The Dynamic Refractor 


is an instrument that tells quickly and accurately whether or not there 


are errors of refraction. 


Then it iss means of checking up on the accuracy of other epésight 
tests. 


And after the glasses are prescribed and made a moment's trial with 
the Dynamic Refractor will tell whether they correct the errors found. 


Send for the Dynamic Refractor Booklet. 


F. A. HARDY & CO. 
10 So. Wabash Ave. : Chicago 
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